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PREFACE 


This book is presented as a guide to the study of 
some of the problems of railroads. It cannot, in the 
very nature of things, be more than an outline, since 
the field is so large, but it is hoped it may open to the 
mind of the reader and student the vastness of the 
railroad organization and the difficulty of the prob- 
lems which confront it. The discussion is limited 
largely to American practice, though illustrated by 
occasional recital of European experiences. 

A summary of the provisions of the Transporta- 
tion Act, 1920, enacted for the regulation of the 
railroads after the period of emergent Federal con- 
trol consequent on the World War, will be found in 
Part IV of this volume. 
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RAILWAY TRANSPORTATION 


INTRODUCTION 


Sec. 1. Transportation and Expansion 


The key to American history is found in the story 
of a people making their way across a vast continent, 
subduing nature, developing industries, and building 
cities. As the conquest proceeded, and the popula- 
tion moved westward, new frontiers were established 
from time to time, marking, like lines on the sands of 
the sea, the progress of the people. From these 
frontiers sprang others, a little farther toward the 
West, where was created again the same type of so- 
cial organization as existed in the settlements left 
behind. Thus social development was continually 
beginning over again on each new frontier. 

Left alone, with no social and economic connec- 
tions, the country would have been a collection of iso- 
lated towns, hamlets and countrysides. The very 
fact that from one frontier another grew made asso- 
ciation inevitable and necessary. The connecting 
link between these outposts of civilization at first 
was the means of communication afforded by path, 
roadway and river; as the art of moving goods devel- 
oped, and new means of transportation were utilized, 
the frontier passed out of existence from a fringe of 
hamlets into an area of settled territory. As a conse- 
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quence of this movement, the market previously af- 
forded in a limited territory was enlarged, and raw 
materials were brought from wider and wider areas, 
with a resultant increase in the distribution of the 
finished product, and an immense growth in the in- 
dustry and productive power of the people. Com- 
pared with these early days, the method of empire 
building has changed, and the pioneer goes now by 
railroad, which does not even follow the migration 
movement. ‘‘Long before he has discovered ‘the 
chance’ in unsettled areas, hastily built branch lines 
reach like fingers over the untilled plain. Towns are 
laid out at intervals as regular as the squares of a 
chessboard. In a week stores, a bank, and a lumber 
yard; in a month the homeseekers’ train with its load 
of new residents, who will buy and improve the terri- 
tory for miles around.’’ 


Sec. 2. Influence of Transportation 


The effects of railroad construction are far-reach- 
ing. Because of the lowered cost of moving goods 
people have moved from the primary places, where 
extraction of raw materials went cn, to the secondary 
production places. The natural advantages of locali- 
ties have decreased in importance thereby, and 
through the development of transportation the or- 
ganization and equipment side of production has 
been materially strengthened. The whole tendency 
in consequence has been to shift the processes of pro- 
duction, except in the earliest stages of the prepara- 
tion of raw materials, from the location of the re- 
sources to the market. 
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Both internal and external trade have been eun- 
couraged by this movement, the one by the larger 
opportunity for securing raw materials and the other 
by the furnishing of an outlet for the manufactured 
products. But transportation facilities influence de- 
mand also by extending the field of the market and 
opening the way to new consumers. In the smaller 
cities the merchant may now decrease his stock, be- 
cause he can rely upon transporting facilities to 
bring the goods from the great warehouses in the 
neighboring large city; he becomes by this method of 
business an agent of the larger concern and an outly- 
ing station for the great city. Many goods which 
thus might have been lost to society are rescued and 
brought to the selling place, whcre they are disposed 
of in meeting the varied wants of a people. 

In the movement of goods a break may occur on 
account of the shift from one form of transportation 
to another or because of a change in the ownership 
of the goods. The first may be observed in the inter- 
ruption in traffic where land and water transporta- 
tion meet, as in the instance of a change from canal 
to railroad, from sea-going vessels to lighter craft, 
from railroad or canal to ocean steamer. At points 
where such breaks in cargo occur there soon gathers 
a population busily engaged in the transfer of the 
goods and ownership; as the business grows, storage 
docks, switchyards, elevators, warehouses and spe- 
cialized groups of labor become necessary. Around 
about these soon appear other groups of workers and 
secondary forms of production are established for 
the purpose of furnishing many of the supplies re- 
quired to support the enlarged population. The great 
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commercial city is the result, however, not only of a 
break in transportation, but also of a change in 
ownership such as is found in a seaport town where 
imports change hands and exports are turned over 
to foreign merchants. At the point of interrup- 
tion in transportation there must be added to the 
facilities required in the smaller town the per- 
sonnel of commercial houses, brokerage and com- 
mission firms, bankers, lawyers and underwriters 
to create the great commercial center. As the per- 
fecting of transportation goes on through invention 
and concentration of management, the tendency is to 
eliminate the breaks in the movement of goods, limit- 
ing thereby the importance of smaller cities and mag- 
nifying and A those where the interruption 
in the movement of goods is accompanied by a cheng 
in ownership. 


Sec. 3. The Importance of the Railroad 


Both in England and the United States, and to a 
somewhat lesser degree in Germany, the most im- 
portant factor in the movement of goods is the rail- 
way. The same instrument of commerce is at once 
the most typical expression of national industrial or- 
ganization and the best organized phase of modern 
industry, a feature that may be accounted for in some 
degree by the pressing demands for transportation 
facilities and the early monopolization on the part 
of the railway companies of the canals and water- 
ways. In Germany the canal is a well-recognized 
factor in the traffic situation, and as such has done 
much for the shipper, a condition that has not existed 
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in England and the United States.* The railroad 
has therefore come to be pre-eminent as a transpor- 
tation factor in these two countries. In Europe the 
railway has followed trade, in America it has pre- 
ceded commerce; this has been due in part to the land 
grant system and extensive encouragement given to 
its construction and operation, but more particu- 
larly to the profit likely to arise from the construc- 
tion and operation of new railroads and the sale of 
goods in the larger market created thereby. 
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The Area of Glacial Soil 


Sec. 4. The Basis of Railway Development 


In America the basis of the railway’s develop- 
ment in the last thirty-five years has been the pres- 
ence of remarkable natural resources in the center of 
the continent. These resources are found in the fer- 


* Latz, Verkehrsentwicklung in Deutschland, 1800-1900, pp. 94-107. 
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tile lands of the Ohio and the Mississippi Valleys, 
where wheat, corn, oats and other cereals are 
grown in vast quantities. Here, too, are to be 
found the sources of the animal foods of the 
nation; and, underground, the minerals and fuels 
for industrial purposes. An examination of the 
maps found below will emphasize the importance 
of this statement.* In the area of the states of 
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The American Coal Fields 


Pennsylvania, Ohio, Indiana, Illinois, Missouri, 
Iowa, Minnesota, Wisconsin and Michigan is 
located most of the coal and iron which the 
nation possesses, as well as the largest areas de- 
voted to the feeding of cattle and the production of 
wheat, corn, oats, and other cereals. The topographi- 
cal conditions, added to the presence of these vast 


*The diagrams shown in this chapter are taken from the repert of Pro- 
fessor J. Paul Goode to the Chicago Harbor Commission, 
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resources, have stimulated the development of rail- 
roads in a very remarkable degree. The obstacles 
which nature has offered in the way of mountain 
ranges, rivers, and rough lands are limited, with the 
result that the building of railroads in these states 
has been a matter of comparatively small expense. 
In its endeavor to reach these resources it has re- 
claimed many not touched by previously existing sys- 
tems of transportation. The roadway, and even the 
canal, were limited in the territory which they could 
actually accommodate in the movement of goods; the 
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The Corn Producing Area 


railroad was able not only to save in the cost of 
moving goods in the territory already touched by 
roadway and canal, but it very materially extended 
the limits of the area covered.by the old means 


of transportation. The development of railroads 
RT-2 
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in America, where military roads have been pn- 
known, can be explained in practically every in- 
stance by the fact that a profit is to be found in the 
movement of goods. This profit may not necessarily 
be one which comes from the direct operation of the 
railroad, but it may arise from the increased sale of 
commodities in a larger territory. The limiting of 
the merchant’s territory through inadequate means 
of transportation necessarily cut down the sale of 
the product that he was attempting to dispose of, 
and in addition increased the expense of actually 
putting it in the hands of the consumer. 
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Chief Wheat Producing Area 


In the historical development of the continent it 
may be said that lowered cost of transportation has 
figured largely. It was found that long hauls re- 
duced the cost per mile on the commodities trans- 
ported, and where this could be accomplished at a 
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uniform expense, as in the instance of the railroad, 
there was a saving in time as well as in the cost of 
moving the goods. As a result of this development 
markets were brought into existence where none be- 
fore had existed, and goods which previously had no 
vent were now put into the hands of consumers who 
were willing to pay for them. As an example of this 
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Area of Maximum Swine Production 


statement a situation before the coming of the rail- © 
roads may be cited. In one of the valleys of the Mon- 
tana mountains a magnificent crop of wheat was 
raised by one of the early settlers, but he could not 
get it to the market except by pack horse; the coming 
of the railroad gave him access to a market, and cre- 
ated as well a town nearby where he could sell butter 
and eggs. The extension of the margin of profitable 
industry was constantly going on through the exten- 
sion and building of railways. 
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One of the factors in the development of rail- 
roads has been the rivalry of trade centers strug- 
gling with each other for the supremacy in a given 
territory. As merchants came to realize the fact that 
their markets could be materially extended by the 
use of the railroad, groups of them here and there, in 
the cities along the Atlantic coast at first, and in the 
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Map Showing Concentration of Railways in Ohio and Mississippi Valleys 


Mississippi valley afterwards, began to organize 
companies for the purpose of securing outlets into 
the new territory. An example of this is seen in the 
contest between Baltimore and Philadelphia in their 
efforts to secure for themselves the Ohio trade. In 
the same way New York, Boston and Philadelphia 
struggled for the trade that had for many years been 
considered the special possession of New York be- 
cause of the existence of the Hrie canal; the final dis- 
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position of it was determined by their control over 
the railroads leading to the different cities. In the 
Middle West, Cincinnati, recognizing the benefits of 
the trade south of the Ohio, built the Cincinnati 
Southern, and Buffalo struggled to maintain for her- 
self the control of the trade of the Great Lakes. But 
in Chicago was found a center towards which the 
products of the Mississippi valley moved, because of 
its presence in the midst of the many resources of 
nature found in the states mentioned above. As the 
Northwest developed, the Twin Cities appeared as 
an increasing factor in the distribution of com- 
modities and in the development of railroads. In the 
Southwest the same is true of cities like St. Louis 
and Kansas City, that have been built up because of 
their position in relation to railroad sytems. 
Without question the nature of the freight which 
has been moved in America has forced the develop- 
ment of the very best equipment, seen in bridges, 
locomotives, rails, and cars. As already shown, the 
products of nature were the fundamental freights 
that were moved upon the railway. But these, while 
valuable, were great in bulk, requiring first-class 
equipment to move them. If a summary might be 
made of the forces working in the development of 
transportation in America, one would say that they 
are, first, the movement of the population across the 
continent, constantly seeking new territory in which 
to develop the resources of nature; second, the exist- 
ence of the vast area known as the Mississippi valley, 
which lends itself in resources and topography to the 
development of trade and industry in an unusual de- 
gree; third, the constant struggle on the part of 
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cities for control over the movement of freight in 
territories adjacent to them, and, fourth, the na- 
ture of the freight which was shipped from point 
to point in the manufacture and production of com- 
modities. 

Sec. 5. The Growth in Figures 


All of this development is well measured in the 
figures for the year 1918, as reported by the Inter- 
state Commerce Commission. According to that re- 
port, the number of miles of railroad operated in the 
United States was 266,031. Eleven states had within 
their borders 105,547.34 miles of this total. Taken as 
a whole, there were in the United States twenty- 
seven miles of railroad for each 10,000 inhabitants, 
and for each 100 square miles of territory seven and 
three-fourths miles of railroad. As compared with 
Europe, on the same basis this was more than five 
times the length of railroad on that continent. 


SUMMARY OF RAILWAY MILEAGE OWNED IN THE UNITED 
STATES BY STATES AND TERRITORIES.* 


SS 
re ri 
ipo 
Mileege on June 30, 1918 -—-—— gh a8 
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total 5 | a - 
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State or Territory. miles. miles. miles. percent. 2 Z, 
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California ......... 6,663.71 171.89 6,835.60 2.97 4.38 41.09 
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The revenue received from all sources amounted 
to $4,913,319,604, of which more than 68 per cent, or 
$3,450,000,000, was the revenue from the movement 
of freight. The capitalization of railroads in the 
United States amounted to more than $16,000,000,- 
000, of which $7,356,000,000 were in the form of com- 
mon and preferred stock, and $8,725,000,000 in 
funded debt. Of the stock, 67.27 per cent paid divi- 
dends of $308,088,627. The enumeration of the vast- 
ness of the transportation interests in the United 
States can be further illustrated by the fact that 
875,000,000 different passengers, in round numbers, 
were carried ina recent year. Reduced to a mileage 
basis the number carried was more than 27,000,000,- 
000. The number of tons of freight carried was 
1,796,000,000, which reduced to a mileage basis 
amounted to more than 236,000,000,000 tons carried 
one mile. The average journey for each passenger 
was 32 miles, and the average haul of each ton of 
freight was 132 miles. The freight cars at work upon 
different systems made a total mileage of more than 
17,000,000,000. More than a million seven hundred 
thousand men were employed in the operation of 
the roads of the country. Using the proportion of 
one to five, it can be said that upwards of 8,500,000 
persons were dependent upon the railroad industry 
for their support. 


Sec. 6. Summary of Effects 


These figures, immense as they are, give only a 
passing glimpse of what is being done by the rail- 
roads of the United States and the intricacies of 
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their management and organization. They apply 
only to the growth of the railroads themselves, and 
cannot show the resultant improvement in produc- 
tion that has followed the evolution of the railway. 
Through the facilities it offers, the railway has 
brought about: (1) localization of industry has been 
effected whenever economically possible, with a re- 
sultant emphasis on the economies of place, such as is 
evidenced in the fruit growing of California; (2) 
immigration and emigration have been facilitated, 
through which labor has been distributed where it 
ean be utilized; (3) production has been able to draw 
upon wider areas for its materials and to sell its pro- 
ducts at greater distances from manufacturing cen- 
ters; (4) population has been assisted both in its cen- 
tralizing as well as its distributing, with great social 
results; (5) communities have come into closer con- 
tact with others and a great social amalgamation has 
been materially advanced; (6) an immense body 
of workers have found employment through its 
agency. The railway is not merely bands of steel 
over which cars move; it is a social agency touching 
the nation at many points. 


Sec. 7. The Railroad Defined 


Railway transportation differs materially from 
other forms of business, in that it requires a large 
permanent investment for a narrowly defined pur- 
pose which once invested must remain. Locomotives 
are always locomotives, and when worn out they find 
their way to the scrap-heap. If unhappily the busi- 
ness of railway operation does not pay, the owners 
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cannot contract their capital, for it is in a form that 
ean be used for one purpose only, that of transporta- 
tion. On the other hand, the railroad has a monopoly, 
the character and extent of which depends upon the 
territory, the resources of the country and the popu- 
lation. The stages of civilization, too, determine the 
kind of transportation that will be provided and the 
amount of capital that will go into rails and equip- 
ment. The development and operation of the rail- 
way are more potent than its construction. They 
are thoroughly tested in the cheap handling of 
freight and passengers, and on account of this ac- 
complishment the railway has grown from an inci- 
dental to a principal element in the life of society. 

The railroad as a machine consists of (1) a right 
of way, on which are tracks and telegraph; (2) ter- 
minal facilities, where cars are stored, loaded and 
unloaded; (3) locomotives; (4) cars. As an or- 
ganization it is a great human force united under a 
board of directors, through whom emanates au- 
thority, which is divided among many men as it 
passes down the long line of officers and employes; 
and it comes in contact with the public as a carrier of 
freight and passengers, and as a taxpayer. To pre- 
sent a general study of the railway as a machine, as 
an organization, and as a public servant is the object 
of this book. 


PART I 


THE GROWTH OF RAILROADS 
SINCE 1825 


CHAPTER I 
THE EARLY PERIOD OF RAILROAD BUILDING 
Sec. 8. The Contribution of America 


In no country does railroad history show so many 
phases as in America. The short line, consolidated 
roads, private ownership, municipal and state own- 
ership, state control, and federal regulation have all 
had their day. On the side of the mechanical ap- 
pliances, rails, and bridges, and of internal manage- 
ment, the changes have been quite as great. These 
have been brought about through private initiative, 
stimulated by competition and compelled by legisla- 
tion. The result of all this is, that the railway is a 
marvel of mechanical ingenuity, engineering skill, 
and masterful organization. 

“The science of transportation is going to be the 
special contribution of the American people to politi- 
cal economy. It is the most interesting feature in 
their economic system, and the achievements which 
they have accomplished through it will in future 
ages read almost like fables. It has been a magi- 
cian’s wand, calling towns into existence on the 
desolate prairies, raising towns into cities, and cities 
into world-famous hives of wealth and industry. It 

29 


30 RAILWAY TRANSPORTATION 


has conjured up fortune out of nothing, and multi- 
plied values ten, twenty, aye, often an hundred fold. 
Millions of well-paid, well-fed laborers enjoy its 
blessings without ever thinking to what they owe 
them. For every capitalist, every large manufac- 
turer, every prosperous merchant that there could 
have been without it, there are now thousands. The 
teeming factories of New England and the mammoth 
warehouses of Chicago have sprung from it as di- 
rectly as the silver mines of Colorado or Nevada. 
The wealth-creating power of North America is to 
a large extent the product of its wealth-distributing 
facilities. But for the capacity of the railways to 
carry wheat from the Missouri river to the Atlantic 
coast for a few cents per bushel, there would have 
been no wheat farms west of Chicago, and many of 
the richest agricultural states in the Union might 
still have been in the possession of the buffalo and 
the red Indian.”’ * 


Sec. 9. Periods of Its History 


Ninety years of history were required to reach 
this culmination, and in that time three distinct 
periods in the growth of the railroad are clearly 
outlined. The first of these is known as the early 
or experimental period, in which many kinds of 
locomotives, rails and cars were tried. The second 
was the middle period, when the trunk lines were 
developed, and the third the period of consolidation, 
when vast systems were organized. In years the 
first period is marked by 1825 to 1850, the second 
1850 to 1890, and the third 1890 to the present time. 
"©The London Financial Times, 
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Going back to the first period, which is the subject 
of this chapter, we find that the railroad was the 
outcome of several attempts at the solving of trans- 
portation difficulties. These attempts mark history 
just as do the periods in the development of the rail- 
road. From the trail and the path to the turnpike 
is a distinct step. From that to the river and the 
canal means a cutting of time and expense in moving 
goods, and from the river and canal was a further 
step which led finally to a demonstration of the 
superior powers of the railroad as a carrier. 


Sec. 10. The Turnpike and the Canal 


The first turnpike built in America was in the 
year 1790, and by its agency it was possible to carry 
commodities on wagons one hundred miles for ten 
dollars per ton. This advance over the old way of 
transportation by ponies and packs led the federal 
government to spend $4,300,000 on the National Pike, 
which was finally completed in 1838. Mr. Gallatin, 
Secretary of the Treasury, was so impressed with 
the necessity for a scheme of roadways that he pro- 
posed the expenditure of twenty millions of dollars; 
but constitutional doubts regarding the right of the 
federal government to extend aid for internal im- 
provements brought the scheme to an end. 

While this development was going on the steam- 
boat had been invented and was actually in use on 
the Ohio river as early as 1811. Several decades 
before this date flatboats had been used in trans- 

porting goods down the Ohio and up the tributary 
gtreams. Canals had been projected during the last 
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fifteen years of the eighteenth century and one or 
two were built before the close of the century, the 
object being to connect waterways through their 
use. The building era of canal construction dates 
about 1812. The great example of canal construc- 
tion is the Erie Canal, which was completed in 
1825. As a result of its construction the cost of 
transporting a ton of goods from Buffalo to New 
York was reduced from $100 to $25, and, what was 
quite as important, there was a reduction in time 
from twenty to eight days. The Erie Canal gave to 
the city of New York a great impetus in the devel- 
opment of her trade. Through its agency it was pos- 
sible to touch the Northwest, which was rapidly de- 
veloping at the time. This and other examples 
stirred the states into a great movement of internal 
improvements, and these improvements in the build- 
ing of roadways and canals, the organization of 
banks, and even the development of railways carried 
the states into great debt, which by the year 1838 
had reached the large sum of $170,806,187. This 
debt, great for those days, had been incurred to the ~ 
extent of $52,640,000 in the establishment of banks, 
$60,201,000 for the building of canals, $42,871,084 
for the building of railroads, $6,618,868 for the build- 
ing of roads, and $8,474,684 for miscellaneous mat- 
ters. The year 1837, however, with the panic that 
came at the time, brought an end to state aid, and the 
works that had been created with such anticipation 
on the part of the states were sold by them to private 
corporations. 
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Sec. 11. Internal Improvements 


As a result of these internal improvements the 
canal was well established when the railroad came 
to be an actual force in transportation. The build- 
ing of the Hrie Canal fanned the canal idea into a 
real flame of enthusiasm, and more than 5,000 miles 
were built, at a cost of $150,000,000. Such develop- 
ment, however, is not understood until the economic 
history of the Middle West is brought, at least in out- 
line, to the attention of the reader. The great popu- 
lation had moved into the Ohio Valley and the lands 
of that section were rapidly being freed from Indian 
title. The whole policy of congress was to.open up 
lands to settlement as rapidly as possible, and the 
movement of population westward created demands 
for transportation that were unusually insistent. 
The waterways of the country flowed southward, 
and the canals, with the exception of the Erie 
and the Chesapeake and Ohio, were built inva- 
riably in the same direction. The result was that 
what was needed was some means of communi- 
cation that would connect the East with the West. 
The country was divided into three great districts, 
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the East, the South and the West, and their connee- 
tion with each other was comparatively limited, due 
to the absence of any system of transportation that 
would bring them together. The development of the 
railroad, therefore, came at an opportune time, not 
only economically, but politically. Economically it 
came in anticipation of the demand that had arisen 
for the movement of goods east and west, and politi- 
eally it brought about a closer amalgamation of the 
different sections of the country and prevented what 
might have resulted if they had continued separate 
a number of years longer, namely, a distinct devel- 
opment of three national states. 


Sec. 12, Early Railroads 


Many experiments had been made with railroads. 
As early as the sixteenth century rails had been laid 
on timbers for the movement of coal at the collieries 
near Neweastle-on-Tyne in England, and over these 
cars were moved by horsepower. The next step in 
the improvement of this crude railway was the fast- 
ening of the rails to cross ties. By 1735 flat iron bars 
were substituted for the wooden strip, and by 1767 
cast iron bars were generally substituted for the en- 
tire wooden rails. But it remained for William Jes- 
sop, in 1789, to develop a new form of cast iron rail, 
in which the depth was greater than the width. By 
various improvements the T-rail was finally created, 
new methods of fastening it to the ties were discov- 
ered, and the railroad began-to take its modern form. 
The great advance of the wrought i iron edge rail over 
the older forms gave the first great impetus to the 
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development of a means of motive power for rail- 
roads other than horses, and the possibility of using 
steam locomotives was suggested as a consequence. 
Many attempts had been made to build steam car- 
riages for operation on the common roads, but these 
locomotives were not satisfactory. They were lim- 
ited in haulage power, in speed, and showed high cost 
of operation. It remained for George Stephenson to 
build a locomotive that could haul a load of thirty- 
five tons at the rate of four miles per hour, on a grade 
of one foot in 450. 
In railroad history the Rainhill contest of 1829 is 
one of the picturesque incidents 
to which many references have 
been made. The directors of the 
Liverpool and Manchester road, 
desiring to secure the best loco- 
motive of the day, offered a prize 
of $500. The result of the con- wood, strips on worden 
test was the awarding of the 
prize to Stephenson’s locomotive, the 
‘‘Rocket.’’ Its performance on that oc- 
ee casion was small as compared with the 
work of locomotives of the present day, 
ctnany? ples =~ but it was in advance of the other types 
‘ of road machines competing. So much 
had been done in the way of experi- 
ment, both in the matter of motive 
power and the construction of the road- 
bed, by 1830, that the railroad of that 
day might ber egarded as having dem- Wooden string- 
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hauling by power on rails had been, 

through the various experiments, clear- 

ly worked out. The flange, which had 

previously been made in the rail, was 

aoutsiae iron changed from the rail to the wheel by 

tet “""® 1815, so that all the fundamental princi- 
ples of railroad construction were really 
developed by the year just referred to. 
It may be said further that the first 
third of the century, certainly to 1840, 

made the railroad a competitor of the Inside “fange 

canal; but serious competition on the stringers, 1780, 

~ part of the railroad with the canal did 

not take place until after that date. »* 

Like other innovations, the railroad 

was opposed by the various interests of 

iron ratis hela the day. The farmers were hostile to it 

granite blocks, for many reasons, such as the possibil- 
ity of scaring their flocks and animals 
as the trains passed. The tavern-keep- 
ers, whose inns had sprung up along the 
turnpikes, and who catered to the stage- 

coach public, were also opposed to its; “Rotean iron 

the people generally were hostile and fies’ 198, “°° 

Suspicious, and the great fu- 

ture of the railroad was in no 

sense realized. But the divi- 

dends which had been earned 

by the railroads built in New 

aIS"RURANIG TL stretion that the railsoud ns 

Stevens, 1830. 1 road was 

a better and less expensive car- 

rier of goods than the canal, gradually changed pub- 
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lic opinion, until scepticism was succceded by a wild 
wave of speculation in all kinds of railroad en- 
terprises. The cost of building railroads was 
more than was expected, and many losses resulted 
from the inability and inexperience of the men who 
were attempting to construct them. There was dif- 
ference of opinion as to the proper gauge of the road, 
whether cars should be owned by individuals or 
by the railway companies, what type of tracks, and 
cars, and engines could be used to the best advantage, 
whether the principle of the turnpike should govern 
the passenger fares and rates upon freight, what 
should be the attitude of the legislature in the grant- 
ing of charters and in the giving of bonuses,—all of 
these questions, and more, had to be fought out and 
determined as the years passed by. 


Sec. 13. Short Line Railroads 


The construction of railroads began with short 
lines radiating from the cities. Among the first of 
these was the Baltimore and Ohio, which was pro- 
jected and financed by the merchants of Baltimore. 
They had had in mind the building of a canal con- 
necting them with the Ohio, recognizing that if they 
did not secure transportation facilities with the West 
their city would be at a great disadvantage as com- 
pared with New York; but finding that they could 
not build a canal except at enormous expense, they 
seized upon the railroad as the best means of reach- 
ing their market. So rapidly was the road pushed 
that in 1834 it had reached Harper’s Ferry. 

In the state of Pennsylvania the railroad devel- 
oped in a remarkable way. As early as 1835 two 
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hundred miles of railroad had been built in that 
State. The impetus to this building was due to the 
desire to secure fuel and to open up coal regions for 
markets along the seaboard. In this same State the 
commonwealth had undertaken in 1826 to construct 
various canals and railroads with the view of con- 
necting Philadelphia and Pittsburg by a continuous 
line of internal improvements. To this end the Co- 
lumbus and Philadelphia Railroad, 81 miles, and the 
Allegheny Portage Railroad, 41 miles, were built 
at a cost of six million dollars. These isolated rail- 
roads were connected by the Eastern and Juniatta 
divisions of the canal, which were 46 and 127 miles 
in length, respectively. The Portage Railroad wag 
connected with Pittsburg by the western division 
of the canal, 104 miles, making a total length of 122 
miles of railroad and 277 miles of canal, in all 399 
miles, constructed at a cost of $14,361,000. These 
works were brought into use in 1830, though the 
railroad part was not completed until about 1833. 
The building of railroads and the methods em- 
ployed are well illustrated in the examples cited 
in the case of Pennsylvania. 

In Michigan, the Michigan Central Railroad, 
chartered in 1832, began the construction of a road 
to Detroit in 1836, but before completing any portion 
of the same the company sold their property and the 
franchise to the state in 1837. Under state construc- 
tion the line was opened for business from Detroit 
to Ypsilanti February 23, 1838, and to Ann Arbor in 
1839, and to Kalamazoo in 1846. In this year the 
legislature refused to make any further appropri- 
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ation, and the new Michigan Central Railroad pur- 
chased the property from the State in the same year. 

In railroad history the Erie Railway stands out 
as a peculiarly unfortunate one. In its original pur- 
pose the road was chartered to secure for New York 
City the trade of the southern part of the state, 
which seemed likely to go to Boston and Philadel- 
phia. It was constructed with bonuses from the 
state and local government. The charter contained 
@ provision which prohibited the road, under pen- 
alty of forfeiture of its charter, from making any 
connection with other roads. But, if this had been 
desired, the gauge which had been adopted by the 
projectors of the road would have made it impos- 
sible to connect with other roads, which had adopted 
the English gauge of 4 feet 814 inches. It was the 
first trunk line, about 500 miles long, extending from 
tide water to the lakes; but it did not reach New York 
city, there being a distance of twenty-four miles 
from the terminus of the road to the city, and the 
Erie was compelled, after trying every device of dis- 
criminating rates and increased speed, to capitulate 
to the Patterson and Hudson road. 

An event of far-reaching importance was the use 
of the telegraph in the operation of trains. While 
practiced by individual conductors before 1851, it 
was by that time in general use, making it possible to 
save time and to materially increase the economy of 
moving trains from terminus to terminus.* 

Sec. 14. Summary of Results 

Thus, in the short period of fifteen years, rail- 

road history had been complicated by many inter- 


*See Railroad Gazette, XII, p. 88. 
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esting events. Locomotives had been improved, 
roadbeds greatly bettered, the iron bridges intro- 
duced, state construction tested, and private owner- 
ship tried in the operation of roads. Most of 
the roads were short, and their construction cheap. 
They were, in nearly every instance, subsidiary to 
water navigation. Because of the comparatively 
small amount of capital required to build the roads 
of the time, private means were able to cope with the 
state wherever it had gone into the building of rail- 
roads, and after the panic of 1837 the states with- — 
drew more and more from active participation in 
railroad construction, confining their efforts to the 
granting of land and the payment of bonuses. The 
profits, too, were great enough in most instances to 
invite private capital, and the local interests of town 
and village were so aroused in many cases that the 
projectors of railroads found little difficulty in secur- 
ing gifts of land and cash bonuses for the work that 
they were attempting to do. Two or three instances 
might be cited of long roads that were built to con- 
nect water navigation. The Boston and Albany was 
completed in 1842 and connected tide water with the 
Hudson river. In the same year a series of eleven 
roads joined the Hudson River with Lake Erie, and 
what is known as the Mad River Road, with its ex- 
tension, connected Lake Erie with the Ohio River in 
1848. Other instances, not so successful, might be 
cited of where short roads failed to perform the 
function that was expected of them, and were 
abandoned. 
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Sec. 15. Building of Railroad Mileage 


According to the tenth census, there had been 
constructed in the United States by 1830, 39.8 
miles of railroad; by 1835 the mileage reached 797.4; 
by 1840 2,755.18 miles of road had been built; by 
1845, 4,610; and by 1850, 8,571 miles were in opera- 
tion in the United States. By some authorities this 
figure has been placed at 9,021 for the mileage in the 
year 1850. By this date the railroad was well estab- 
lished in the industrial organization of the United 
States. The sentiment regarding its construction 
had materially changed from that of opposition to 
one highly favorable. More than that, the attitude 
of the state had been shifted from one for public con- 
struction by public funds to that of encouraging pri- 
vate enterprise to build and operate railroad proper- 
ties. Charters were granted freely, with extended 
privileges and unusual rights. The state, in fact, 
had established a policy of railroad corporations 
with comparatively little restriction upon their 
activities. The canal, which had been such a factor 
in the movement of goods the first thirty years of the 
century, had lost its importance, and the railroad had 
demonstrated since that date its full ability to com- 
pete and to actually surpass the canal as a means of 
carriage. 

The next decade showed a remarkable consolida- 
tion of the short scattered roads that had been built 
during the twenty-five years from 1825 to 1850, and 
with it came better management and better con- 
struction, foretelling in no uncertain way the rapid 
expansion of the railroad industry in the United 
States. 
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CHAPTER II 


THE MIDDLE PERIOD OF RAILROAD HISTORY. 


Sec. 16. The Character of the Period 


The discovery of gold in California in 1848 was 
the forerunner of the rapid extension of railroad 
mileage. For seven years after this incident the 
average increase per annum amounted to 1,800 miles. 
With these events a new period in railroad history 
began. The formative and experimental period had 
passed, and a competitive one succeeded it. For 
forty years the competition of railroads with each 
other went on, with many resulting problems and 
difficulties, demanding legislation and stringent 
action. In this period long lines were built, land 
grants extended to the railroads by the federal gov- 
ernment, pools organized, and public control tried 
as a means of curbing the exactions and demands of 
railway companies. 

The period thus marked by the discovery of gold 
at its opening was closed by the passage of the Inter- 
state Commerce Act and the Sherman Anti-Trust 
Act. The railroad had ceased to be local and was 
now national. The competition with the canals had 
been succeeded by contests between railroads for 
‘control over territory, rates and shipments. The 
long continental lines which became such important 
factors in the period after 1890 had not yet devel- 
oped, and only such portions of them were con- 
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structed as joined one waterway with another. Thus 
the Erie Railroad extended from the Hudson River 
to Lake Erie by 1851. Cleveland and Cincinnati 
were bound together in the same year, Cleveland and 
Pittsburg the year following, and the Michigan Cen- 
tral and Michigan Southern brought the wares of the 
West from Chicago to Lake Erie and to Lake Huron, 
while the Rock Island connected Lake Michigan 
with the Mississippi River and diverted the traffic 
which had formerly passed down this stream to an 
eastward course over the railway. 


Sec. 17. Connection of City Markets 


A few years after these dates the idea of connect- 
ing great city markets supervened. The roads which 
had formerly been used to connect waterways were 
extended to the large cities. In consequence the 
importance of canal and river declined, and while 
here and there the canal struggled, either under 
state control or private operation, to maintain its 
place in competition with the railroad, nevertheless 
it was gradually superseded. 

Meantime the railroads had pushed along the 
shores of rivers and lakes, coming into competition 
with the large craft upon these waterways. Thus 
the Hudson River and Lake Erie were flanked by 
railways extending along them. All of this building 
was accompanied by consolidation of the small roads. 
There had been eleven roads from New York to Buf- 
falo, but these were consolidated in 1853 into the 
Hudson River and New York Central. Further west 
the Lake Shore and Michigan Southern had been 
formed by the union of several lines which had ex- 
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tended from Buffalo to Chicago. To this movement, 
which is merely exampled in the citations made, op- 
position appeared here and there, but the effect of it 
was to lessen the number of breaks in the transpor- 
tation of freight. It very materially improved the 
administration, and it clearly cheapened the opera- 
tion of the roads. All of the discussion which had 
taken place in the earlier period regarding the wis- 
dom of the building of roads and canals by the United 
States government had passed away, and the empha- 
sis upon state ownership and state operation had 
also ceased to exist, largely because of the un- 
satisfactory way in which the States had carried 
out their trust. The policy of corporate owner- 
ship, therefore, had been perpetuated and, inten- 
sified, and with the marked attitude of the pub- 
lic toward a laissez faire policy and private 
ownership, the railroads were allowed to_ de- 
velop as they pleased, with little or no restriction. 
It was felt that competition could be trusted to break 
down any of the tendencies likely to originate in rail- 
road operation which in themselves would militate 
against the successful movement of freight and the 
development of towns and villages. With this feel- 
ing prevailing in the minds of the men of the day, 
it seemed unnecessary to take any specific action re- 
garding the making of charters or the regulation of 
rates. While the general government had refused to 
engage in internal improvements, soon after the con- 
stitutional question had been raised as to its right to 
do so, it had nevertheless established a policy of land 
grants to the western railroads. This policy was be- 
gun in the year 1850 in the case of the Illinois Cen- 
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tral and the Mobile and Chicago Railway. The feder- 
al government in this instance had granted to the 
State of Illinois two and a half million acres, and one 
million to the State of Mississippi. By 1880 the fed- 
eral government had granted over sixty-six millions 
of acres to fourteen States, and this land was soon 
transferred to companies chartered for the purpose. 


Sec. 18. Land Grants to Railroads 


In these subsidies to the railways congress made 
in all seventy-nine grants, amounting to nearly 200,- 
000,000 acres of public domain. This aggregate was 
subsequently reduced to 158,286,627 acres, of which 
more than 108,000,000 were actually patented. 
Towns and villages and county governments were 
anxious to aid in every way possible the develop- 
ment of railroads, and as early as 1870 they had voted 
$185,000,000 for the purpose of assisting the build- 
ing of roads. Everywhere, especially in the Middle 
West, the people were crazy for railroads. Efforts 
were put forth to invite construction, and induce- 
ments made of almost a fabulous nature; individuals 
bought the stock liberally, towns gave rights-of-way, 
cities made over to the companies terminal grounds 
and granted them cash bonuses. While there was 
much jobbery connected with the development that 
took place under this great stimulus, nevertheless it 
ean be said that the object hoped for was in a large 
measure attained. The state governments passed 
general corporation laws, under which a body of citi- 
zens might build a railroad whenever they could pro- 
eure the right-of-way, and long before the close of 
the year, 1870, railroads had been built with a reck- 
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less prodigality that brought the result of increased 
competition and rate-cutting. 

Referring back to the figures of 1850, it was found 
in that year that 8,571 miles of road had been built. 
These increased to 28,919 miles in 1860, and had 
reached the remarkable number of 49,168 miles in 
the year 1870. While the mileage was thus increas- 
ing, the managers of the roads had made consider- 
able advancement in the building of cars and in the 
amount of the train-load. Three hundred and sixty 
tons were regarded as a train-load. The cars in such 
a train weighed 180 tons and the load the same 
amount. The locomotive weighed 55 tons. These 
figures compared with those of the present day are 
ridiculously small, but they were markedly in ad- 
vance of the small locomotives and cars of the pre- 
vious decade. Before the period was at an end 
(1880) the locomotive had reached the 100-ton mark, 
the Pullman car was well developed, the vestibule 
brought into use, the air-brake perfected and applied 
to freight as well as passenger trains, and the auto- 
matic coupler introduced generally. 


Sec. 19. The Formation of Systems 


The land grant policy of the nation had done its 
work. Foreign and eastern capital became inter- 
ested. Bond issues were made possible under en- 
ticing credit methods, and the roads were gradually 
extended from the Mississippi, across the great 
plains, to the Pacific Coast. In the 70’s great sys- 
tems were formed, like that of the Vanderbilt, the 
Chicago, Milwaukee & St. Paul, the Northwestern, 
and the Plant systems. These organizations had 
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been created by the purchase of short railway lines, 
by the lease of others, and by the construction of 
roads that filled in the gaps. The old policy of build- 
ing roads to connect water routes had been entirely 
given over, and even the collecting and distributing 
of commodities for the market were not altogether 
the purposes for which this rapid expansion had been 
provided. The real intent was to occupy and possess 
the new lands in advance of settlement, and secure 
the strategical places that would mean control and 
power over shipments and markets later on. The 
effect of this premature and in many instances need- 
less construction was shown in 1878, as it was also 
in 1893, by the wrecking of many lines and the 
plunging of others into receiverships. 


Sec. 20. Competition and Pools 


The miseries of unregulated competition were 
clearly appreciated by 1870, and here and there rail- 
roads had united in pooling agreements that had for 
their object the regulation of rates and the preven- 
tion of competition. Immediately after the War 
many of the railroads had felt the effect of the striv- 
ings for business and the unscrupulous methods that 
had been developed under competition, and were 
looking for some means of preventing the incessant 
warfare that had been brought into existence under 
the situation. In 1870 the Chicago and Omaha pool 
was formed, and the success of this movement re- 
sulted in increasing the number of such organizations 
in different parts of the country. The public, too, 
felt the results of the competition. Rates were ex- 
cessive, and fluctuating, and discriminating. The 
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small shipper was never certain of his position. The 
principle of charging what the traffic would bear 
had come to mean a distinctly different thing from 
the interpretation put upon it today. The classifi- 
cation of freights and the filling of empty cars for the 
benefit of certain shippers led to high local rates and 
great difficulties. The celebrated instance of the 
Standard Oil Company is fresh in the minds of all 
readers and hardly needs any extended discussion 
or explanation here. Under the conditions that ex- 
isted at the time, the Standard Oil Company was 
able to bring to bear upon the railway companies the 
power of its organization, with the result that it 
secured discriminating rates as ageinst its competi- 
tors. This, however, was only an instance of the 
general condition of affairs. The discrimination con- 
sisted of that which affected certain individuals, cer- 
tain localities, and certain branches of business. In 
the middle section many settlers had moved too far 
west. Great speculation had resulted as a conse- 
’ quence of the land subsidies and of the promotion 
that went on, with the result that each community 
wanted a railroad at any price. Whole communities 
were held in the bonds of debt. The price of wheat 
was materially affected by the freight rates and the 
conditions of transportation. The railroads, too, had 
become greatly indebted. They were forced to keep 
up their charges, while, on the other hand, the farm- 
ers needed high prices and low rates. Antipathy of 
this kind meant nothing more nor less than warfare. 
In the South great industrial depression existed. 
The farmers were poor and there was no varied agri- 
culture. At the suggestion of President Johnson, 
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data were collected, and the agent, Mr. O. H. Kelly, 
conceived the idea of a great organization to aid the 
farmer. Out of this idea came the Patrons of In- 
dustry in 1867. The idea grew slowly, and then gath- 
ered increasing power, until by 1875 there were 
thirty thousand branches. Early in its history this 
organization undertook to control elevators and rail- 
ways and other commercial enterprises, and its at- 
tention was called frequently to the many abuses 
that had sprung up in the operation of the roads. 
The railroads were run recklessly, with a short- 
sighted point of view, and a great many favors were 
given to shippers as compared with the men who 
tilled the soil. 


Sec. 21. Granger Legislation 


It was only a question of time until the Granges 
also came in contact with this state of affairs and 
tried to change it. The legislation which they were 
able to secure begins in the State of Llinois in 1871. 
It was followed later by similar laws in Iowa, Minne- 
sota and Wisconsin. These laws brought into ques- 
tion the right of the state to regulate industry. In 
the cases of Peik vs. Chicago-Northwestern Rail- 
road Company, and Munn vs. Illinois, the Su-— 
preme Court of the United States laid down the 
fundamental principle that a public business may 
of necessity be regulated by public authority. Fol- 
lowing these cases came others, but the Supreme 
Court affirmed the principle upon which the legisla- 
tion had been based. The Illinois law passed in 1873 
defines and prohibits extortion and unjust discrimi- 
nation, levies penalties varying from one to twenty 
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thousand dollars, and makes it possible for persons 
damaged to recover triple damages. It created a 
commission that should make schedules for railways 
and determine maximum reasonable rates. This was 
a marked departure from the freedom which the rail- 
ways possessed prior to that date, but the courts 
declared them constitutional in a series of deci- 
sions in the years 1876, ’77 and ’80. 

Following the Llinois law, many States created 
railway commissions, armed with power to make 
rates, to review the books of corporations, and to 
contro! the classification of shipments. But it was 
early found that the state governments could not 
regulate the commerce that passed between the 
different commonwealths. This had been foreseen 
many years before, and the tendency had been to 
look forward with increasing demand to national 
legislation by congress. Meantime, the railroads 
had attempted to avoid some of the difficulties which 
had arisen from their reckless operation by organiz- 
ing pools. As they grew in length, touching more 
cities, and competing with greater frequency with 
rivals, the problem of maintaining rates grew in 
difficulty. Thus the agreement between the New 
York Central, the Erie, the Pennsylvania, and the 
Baltimore and Ohio in 1877, provided for the organi- 
zation of a pool by which it would be possible to 
avoid future misunderstandings regarding the geo- 
graphical advantages and disadvantages of the cities 
touched by these roads. It had the further object of 
equalizing the aggregate cost of rail and ocean trans- 
portation between the competitive points in the 
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West, Northwest and Southwest and the domestic 
and foreign ports reached through the above cities. 


Sec. 22. Rate Wars 


In fact the rate wars so numerous in the latter 
70s and ’80s were usually followed by the organiza- 
tion of a pool. The rate war of 1880 was caused by 
a- misunderstanding regarding the entrance of the 
Wabash into Chicago, and the pool which followed 
this event in 1882, known as the Chicago-St. Louis 
Pool, was formed to prevent such a condition in the 
future. Prior to the organization of the Pennsyl- 
vania pool attempts at agreement had been made and 
some of them fairly successful. In 1872 the coal roads 
had made a compact with mining companies, and the 
livestock dealers with the railroads centering in Chi- 
cago; the Southern Railway and Steamship Associa- 
tion was organized the same year, the trunk lines 
pooled their eastbound business in 1879, and many 
other examples might be cited illustrating the efforts 
to regulate rates and traffic. 

In the rate wars referred to above, the roads in 
many instances would have made money by stopping 
operations. The rate from New York to Chicago was 
$7, and the reduction in westbound rates resulted 
in a loss of $3,000,000 from New York alone. Mr. 
Vanderbilt’s explanation of the trunk line war was 
that other roads were stealing his traffic, the Balti- 
more aud Ohio being the special sinner. The Balti- 
more and Ohio, however, demanded that it should 
have twenty-five per cent instead of eight per cent 
of the New York business. The war was ended by 


MIDDLE PERIOD OF RAILROAD HISTORY 53 


a conference of managers and the advancement of 
the rates to higher levels. 


Sec, 23. Attempts at Federal Legislation 


Instances of this kind, however, pointed out 
clearly the inability of the state governments to cope 
with the problem. On June 9, 1868, the Committee 
on Roads and Canals, in the House of Representa- 
tives, submitted a report regarding the constitutional 
right of Congress to regulate commerce, but no defi- 
nite action was proposed by them. In 1872 President 
Grant, in his message, proposed cheaper transpor- 
tation from the West to the seaboard. Congress 
again appointed a committee, which resulted finally 
in the presentation of the Windom report of 1873. 
This report, with the facts which were set forth in it, 
created some agitation, but the problem was still far 
from being solved. There was a demand, becoming 
increasingly greater, for an interstate commerce 
law. This demand came from three sources,—the 
railway officials, who wanted a means to prevent 
rate-cutting, railway employes, who wanted laws 
compelling greater care for their protection, and the 
public, who wanted pools abolished and rates low- 
ered. From 1878 numerous bills were introduced in 
Congress, but these seldom made much progress 
toward actual passage. A select committee was ap- 
pointed by the president of the senate in March, 
1885, and out of that committee came what is now 
known as the Cullom Report. The outcome of that 
report, to make a long story short, was the Interstate 
Commerce Commission Act, passed February 4, 
1887. The passage of the bill was im answer to the 
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demand for some action. It was vague in some re- 
spects, and not clear as to its consequences. Neither 
the railroads nor the shippers knew just what they 
eould do. If the railroads protected themselves, they 
were obliged to deny the shippers many of the facili- 
ties which they had come to regard as indispensable 
for their business. If they did not do this, they were 
forced to secret and underhanded methods in grant-, 
ing the necessary concessions to secure business. 
Neither situation was desirable, and the three years 
after its passage until the creation of the Sherman 
Anti-Trust Act were filled with litigation, attempts 
at enforcement, and misunderstanding. Much doubt 
existed as to the outcome of the act. It gradually 
became clear that the point of view of the nation was 
regulation, not confiscation; reasonable rates, and 
not the determination of them by arbitrary action. 


Sec. 24. Trans-Continental Lines 


This period of forty years was a remarkable one 
in the history of the railroad. It was a period in 
which the growing pains were cruelly in evidence, 
and a time that severely tested the managing powers 
of railroad directors and raised many a question as 
to the wisdom of legislation and the ability of the 
State, under our constitutional system, to regulate 
interstate commerce. Despite all the drawbacks 
and difficulties the Union Pacific road was built to 
the Coast in 1869; the Northern Pacific, though char- 
tered in the same year, did not finally reach the west- 
ern ocean until 1883; it was followed a year or two 
later by the Southern Pacific and the Atlantic and 
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Pacific. In the next decade only one railroad was 
built to the Coast—the Great Northern in the year 
1893. Since then in the struggle for an outlet the 
Milwaukee and the Canadian Northern have reached 
the Coast, while the Frisco system and the Grand 
Trunk are constructing their lines to the Pacific, 
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CHAPTER UI 
THE PERIOD OF CONSOLIDATION 


Sec. 25. The Character of the Period 


The first third of this period, beginning with the 
year 1890, was a serious time for the railroads of the 
country. They had come through the labor troubles 
of the ’70s, with the accompanying panic, the legisla- 
tion in the different States, and the many railway 
rate wars of the ’80s, to a new experience under 
federal law. The crop of 1891 was a large one, but 
it was followed for two years by crop failures in a 
number of the states and low production in others, 
with a resulting falling off in tonnage that 
markedly affected the amount of freight carried. 
Rates had been reduced and new economies forced 
upon railroad managements, with a consequent ma- 
terial lowering of the expenses of operation. The 
failure of the Baring Brothers banking house in 
London in 1890 presaged to wise financial leaders a 
possible breakdown of the monetary system of the 
United States, and a dismal outlook for the sale of 
securities and the maintenance of dividends. 

To this recital of conditions should be added the 
uncertainty existing in the minds of the public and 
of the railroads regarding the interpretation of the 
Interstate Commerce Act: what interpretation would 
be placed upon the law by the Commission, and would 
the Anti-Trust Act passed in 1890 apply to railroads 

57 She 


58 RAILWAY TRANSPORTATION 


as well as to industrial combinations? The silver leg- 
islation, which had had its inception in the act of 
1878 and was extended by the act of 1890, was be- 
ginning also to have an influence upon the monetary 
system of the country. With the failure of the crops, 
the distrust of financial institutions, the uncertainty 
regarding the workings of the Interstate Commerce 
law, and the general feeling that began to prevail 
soon after 1890 that the country was in for a period 
of depression, the railroads were inevitably brought 
face to face with a serious situation. 

The distrust of the railway companies and the 
attitude of the people regarding railway legislation 
is well illustrated in the statement made by Collis P. 
Huntington in 1892 in reply to a request for the con- 
struction of a railroad in Texas. He said: ‘‘ Very 
likely you have valuable franchises, or franchises 
that would be valuable in almost any state but Texas, 
but while there are so many places in Texas where 
we would like to build some railroads, mostly short 
ones, we cannot do anything so long as the dispo- 
sition exists that now seems to in Texas, that is, to do 
all the harm they can to this kind of property, and 
I think my views are shared by all the people who 
have money to invest. No one is disposed to create 
a property which after being created is not to be 
controlled by its ownership. I think there is no road 
in Texas that is today earning its operating and fixed 
charges. Every road, I think, has been or is in the 
hands of a receiver, except our great east to west 
line, which is supported by business going entirely 
through the State, which business could also be sent 
another way, and would be sent, except we believe 
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that the people of Texas will some time have a sober 
second thought and treat the railroads with greater 
consideration.”’ 


Sec. 26. Reduction in Rates 


Industrial conditions, together with the feeling 
that business must be developed by lower charges, 
had brought a marked change in the railroad rates 
that prevailed in 1890. The average revenue per ton 
mile received by the railroads in the United States 
decreased from $1.24 in 1882 to .93 in 1890, and this 
reduction continued until it reached .75 in 1900. The 
reduction was in the main due to two things: first, 
the failure of the crops with the accompanying de- 
pression, and second, the necessity of encouraging 
the farmer, producer and manufacturer to get their 
products to market to the greatest extent possible. 
In some instances reduction was made for hauling 
long distances, as from Kansas and Nebraska points 
to the lakes. The purpose of this reduction was to 
help the farmers in a time of depression. Fre- 
quently the reduction involved a serious loss of net 
revenue to the railroads, but the managements were 
wise enough in the "70s and ’80s to recognize that 
the price of corn was determined in considerable 
degree by the market that was open to it, and that 
the situation of the agricultural classes along the | 
line was dependent upon the facilities of transporta- 
tion. The continued depression that followed after 
1890 created an emergency that warranted the 
placing in effect of tariffs which under ordinary cir- 
cumstances never would have been adopted. These 
tariffs were not intended to be permanent, but as 
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they became recognized as a part of the railway 
schedule, the tendency was to regard them as a 
proper basis for the movement of grain. 

The economies of operation accompanying the 
decline in the rates entailed upon the railroads the 
necessity of reducing expenses, and new methods 
were devised for cheapening the cost of moving 
freight. Heavier roadbeds and better conditions of 
transportation were gradually introduced, with 
larger engines and heavier cars, which increased the 
power to carry economically. The result was a 
marked decrease in the expense per unit of the vol- 
ume of traffic. The railroads had reached the point 
where increase of dividends was to be secured only 
by the movement of greater amounts of traffic in 
order to secure the same amount of return as for- 
merly. And whatever may be said of the hardships 
of this period, there can be no question but that they 
brought marked results in lower rates for the com- 
munity and more efficient operation and thorough- 
going management for the railroads. 


Sec. 27. Interpretation of Inter-State Commerce 
Act 


The interpretation, modification and development 
of the railway law, as inaugurated by the Interstate 
Commerce Commission, are the main features of the 
second third of the period. Speaking of the Inter- 
state Commerce Commission, less than a year after 
its inauguration, a well known authority says that it 
has been remarkable, whether looked at as a matter 
of history, of law or of political economy. ‘Instead 
of being an administrative body whose chief duty it 
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was to suspend the operation of a particular section 
of a particular statute, it has given a series of judicial 
decisions, which are read and quoted as authority, 
not only on the meaning of the Interstate Commerce 
Act, but on general questions of transportation.” 
Continuing, the same expert says: ‘‘The authority 
of the Interstate Commerce Commission was as in- 
definite as that of the English commission in 1873, 
and its departure from accepted local traditions has 
been much wider; yet the American commission has 
done more work in meeting and settling questions of 
law in seven months than was accomplished by the 
English commission in twice that number of years.”’ 

But in a short fifteen years the commission was 
gradually shorn of its power, its acts and authority 
checked by the courts, and its ability to deal with 
the problem of transportation reduced to a minimum. 

The Interstate Commerce Act provided, speaking 
generally, for four things: First, the maintenance 
and stability of rates, together with their publicity, 
and the right of all shippers to a fair rate without 
discrimination; second, a short haul clause, which, 
briefly stated, means that a lower charge should not 
be made for carrying products between competing 
points than is made for carrying products to stations 
between these points; third, the prohibition by law 
of the pooling of rates, of business, and of earnings; 
fourth, the establishment of a commission to be au- 
thorized to aid in the enforcement of the law, with 
the power to suspend the short haul clause under cer- 
tain conditions. 

The commission in its interpretation of the law 


undertook to adopt the principle of permitting a 
mes 
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charge on the basis of what the traffic would bear, 
with the reservation, however, that the Commission 
and not the railroads should be the judge of its prac- 
tical applications. They recognized further that the 
rates cannot be based on cost of service, although 
they might be an element in its determination, and 
that different kinds of traffic might be dealt with on 
different principles, depending upon the conditions 
under which the traffic was carried. The feeling 
prevailed rather strongly, especially among the offi- 
cers of state commissions and among the smaller 
business men, that the Interstate Commerce Law 
fell far short of accomplishing its purpose; and fur- 
ther, that the Commission in its contest with the 
railroads had not been able to secure all that was 
desirable and necessary. In every instance it was 
stated that the law was created for the purpose of 
helping the railways, and that it worked to the dis- 
advantage of certain sections. The opinion was 
widespread that the law was a failure, even when it 
was obeyed; that it failed to effect the results that 
were hoped for when it was passed in congress. 


Sec. 28. Litigation Arising from the Act 


The passage of laws like that of the Interstate 
Commerce Act and the statutes developed in the 
different States resulted in a great deal of litigation. 
As was shown in a previous chapter, the case of 
Munn vs. Illinois and that of Peik vs. Chicago & 
Northwestern Railway clearly maintained and up- 
held the doctrine of the right of the state to control 
the rates under which public services were rendered 
by private corporations. The determination of the 
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rates, however, was still a matter of uncertainty. 
In a series of cases, especially in the decision of 
1885, the court maintained that the power to fix rates 
does not give the power to destroy, and in 1888 the 
Supreme Court held that the reasonableness of the 
rate is subject to review by the courts. The Ne- 
braska rate case finally reached the Supreme Court 
of the United States, and in this instance decision 
was rendered to the effect that a fair return on a fair 
value of the property is the right and privilege of 
the owner. Following this was an interpretation 
of the Kansas statute of 1897, the case being de- 
cided in 1901, to the effect that a profit of ten per 
cent was not unreasonable, even though the rates 
might be comparatively high. In other words, that — 
profits might be large, even though the rates were | 
fairly high. As a consequence of this series of de- 
cisions, the contention was shifted from the legisla- 
tures to the Supreme Court of the United States. 
The Anti-Trust Act of 1890 was also applicable 
to the railroads, and this, coupled with the Interstate 
Commerce Law, made it possible to contest the or- 
ganization of pools and agreements for the mainte- 
nance of rates. In 1897 and 1898 the Supreme Court 
of the United States decided adversely two impor- 
tant cases,—that of the Trans-Missouri Freight As- 
sociation and of the Joint Traffic Association. The de- 
cision maintained that rate agreements violated the 
Anti-Trust Law of 1890, and that every contract or 
combination, in the form of a trust or otherwise, or 
conspiracy in restraint of trade or commerce, was 
illegal. Whatever powers the original commission 
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may have possessed in the matter of rate-making was 
taken away by the court. - 

The Alabama Midland decision, rendered in 1897, 
had removed from the commission the power to de- 
termine the application of the long and short haul 
clause of the Interstate Commerce Act. In substance 
this decision maintained that the existence of rail- 
way competition at the more distant points justified 
the charge of whatever the road may please at inter- 
mediate points, and further, what is more important, 
that the carrier was a competent judge as to the con- 
trolling force of the competition, without reference 
to the opinion of the Interstate Commerce Commis- 
sion. By these decisions the original law was prac- 
tically riddled and made almost futile. 

‘‘T'o the casual observer,’’ says one writer, ‘‘it 
might seem that the movement for the state regula- 
tion of railways in the United States had come to a 
standstill. The Interstate Commerce Commission 
has failed to make headway against the opposition 
of the roads, statutory limitations of its powers, and 
the recent adverse decisions of the Supreme Court. 
The state boards are hampered by the limited area 
over which they can specially exercise authority. 
While the state commission system is known to be 
extending itself, yet there is on the part of many of 
the commissions a feeling of impotence and almost 
despair.”’ 


Sec. 29. Modification of the Law 


With the passage of the Elkins Bill in 1903, and 
the Hepburn Act of 1906, some of the powers of the 
Interstate Commerce Commission were restored and 
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the application of its authority widened. Under the 
new legislation the commission now had power.to. 
make orders on the hearing of complaints, to author- 
ize joint rates, to require the publication of rate 
schedules in readable and understandable form, to, 
require the filing and publication of rates with he 
commission, and to enforce a uniform accounting 
system on the part of the railway companies. In 
addition to these requirements, the word ‘‘com- 
mon carrier’? was made to apply not only to 
railroads, but to express companies, sleeping eat 
companies, pipe lines, private car lines, and naviga- 
tion corporations engaged in the carrying trade, and 
the word “‘railroad’’? was widened so as_to in- 
clude switches, terminals and sidings. The mainte- 
nance of mining operations on the part of railroads 
is no longer permitted, and the companies are lim- 
ited under the operation of the act-to_the transpor- 
tation business alone. The last act attempts, by its 
penalties against rebating, to restore the powers 
which the commission had before the Midland deci- 
sion, except the long and short clause of the earlier 
act. This legislation is, a marked advance over 
the old act; yet the development of the great con- 
solidations has made the question of rebates a thing 
of the past so far as the small shipper is concerned, 
and the great trusts, through the ownership of ter- 
minals, are still able to coerce the railways and to 
force them to give rebates. Looking back over the 
history of more than twenty years, however, there 
ean be no question but that great progress has been 
made in railway legislation and the control of the 
| federal authorities over railway property. 
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Sec. 30. Receiverships and Reorganization 


Before the prosperous period that came into ex- 
istence after the industrial depression of 1893 to 
1898, many railroads passed into the hands of re- 
ceivers. In the year 1891 twenty-one railroads, 
aggregating more than 3,000 miles, with a capitaliza- 
tion of $186,000,000, were sold under foreclosure. 
The total foreclosures for sixteen years showed 500 
companies, with more than 50,000 miles and three 
billion dollars of capital, a result that came about 
largely through excessive building and industrial 
depression, as referred to above. 

While this was going on, the United States gov- 
ernment was attempting to secure the payment of 
the Pacific Railway loans, which had terminated in 
1905. There was some question as to the obligation 
of the Pacific railroads to the government, which 
amounted to $125,000,000, being $70,000,000 for the 
Northern Pacific and $55,000,000 for the Union Pa- 
cific. Three courses were proposed: first, that the 
government relinquish the debt; second, that fore- 
closure and possession be secured; and third, that 
the loan be extended, at a rate of interest justified by 
the earnings. It was felt, however, that a bad prece- 
dent would be established if the government did not 
take possession and foreclose. This was done. The 
effect upon public opinion was very marked indeed. 
As shown, it was the purpose and intent of the feder- 
al government to actually carry on the work of rail- 
way regulation in accordance with what appeared to 
be fair and right. Here and there the process of 
eonsolidating railway lines was going on. The pass- 
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ing of some roads into the hands of receivers, the 
necessity for reorganizing others, and the wisdom of 
avoiding the dictation and control of the Interstate 
Commerce Commission over rates necessitated the 
bringing together of railroads in the same territory 
and district, in order to avoid the charge of pooling 
and of conspiracy. Some or all of these causes were 
at work. Since 1890 the Atchison system, the Rich- 
mond Terminal, the Union Pacific, the Baltimore and 
Ohio, the Erie, the Reading, and the Rock Island had 
passed through reorganizations. Two of these roads 
were organized twice, the Atchison and the Union 
Pacific. In a number of cases the reorganizations 
were due to the foreclosure of mortgages upon the 
property by the bondholders. The majority of the 
principal railways which failed had taxed their re- 
sources to the point of exhaustion by building exten- 
sions before the panic of 1893. Financiers had aided 
in the organization of roads in many instances, agree- 
ing to take bonds and stock in return for cash that. 
had been advanced by them, and after 1898 the 
banker appears as an important factor in the finan- 
cing of the newly organized systems. Up to 1890 the 
largest consolidation of railways was only 5,000 miles 
in extent. The Northwestern lines were the largest 
system west of Chicago; the Union Pacific owned 
only 2,000, but controlled an additional 4,000. The 
consolidations were not made as rapidly in the 
three years after 1897 as before that date, but be- 
tween 1890 and 1900 a number of systems came into 
existence that were more than 10,000 miles in ex- 
tent. The contrast is perhaps brought out a little 
more strongly when it is recalled that in 1867 there 
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was but one road that had more than 1,000 miles; 
after 1877 there were eleven roads, in 1887, twenty- 
eight and in 1896, forty-four. This movement of 
consolidation was retarded by the depression of 
1893-1898, but with the latter year began a new pe- 
riod in which the development of great systems went 
on rapidly. In 1907 there were 19 groups, nine 
of which controlled 66 per cent of the mileage of the 
United States. These were familiarly known as the 
Vanderbilt, the Pennsylvania, the Harriman, the 
Hill, the Morgan, the Gould, the Hawley, the Moore, 
and the Rockefeller lines. 


TABLE SHOWING TENDENCY TOWARD CONSOLIDATION IN THE 
UNITED STATES. 


Mileage under 250 


1867 1877 1887 1897 1907 

Number railroads ......... 1 ial 28 44 51 

Aggregate mileage ........ 1,152 13,648 55,447 103,566 155,101 

Percentage of total........ 6.69 20.16 43.64 54.85 65.46 
Mileage over 1000 

1867 1877 1887 1897 1907 

Number railroads ......... 21 63 99 91 79 

Aggregate mileage ........ 8,881 27,661 45,225 44,953 38,383 

Percentage of total........ 51.58 40.86 35.7 23.8 16.2 
Mileage 250-1000 

1867 1877 1887 1897 1907 

Number railroads ......... 72 362 434 1,023 1,434 

Aggregate mileage ........ 7,183 26,388 26,373 40,326 43,464 

Percentage of total........ 41.73 38.98 20.76 21.35 18.34 


Mileage of Railroad Groups 


The Vanderbilt Group son voigie sje, niacin 3020) din oan op a -21,353 miles 
New York Central & Hudson River R. R. 
Lake Shore & Michigan Southern Ry. 

New York, Chicago & St. Louis R. R. 

Michigan Central R. R. 

Delaware & Hudson R. R. 

Cleveland, Cincinnati, Chicago & St. Louis Ry. 
Chicago & Northwestern Ry. 

Chicago, St. Paul, Minneapolis & Omaha Ry. 
Fremont, Elkhorn & Missouri Val. R. R. 

Lake Erie & Western R. R. 

Pittsburg & Lake Erie R. R. 

Indiana, Illinois & Iowa R. R. 
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emer OnnAMiwanis | GRU ide ous o sds Sle vie ee kc cdaas sae i 
Petmuvivanti i “4 . 15,870 miles 
Pittsburg, Ft. Wayne & Chicago R. R. 5 
Pittsburg, Cincinnati, Chicago & St. Louis R. R. 

Baltimore & Ohio R. R. 
Philadelphia & Reading R. R. 
Norfolk & Western R. R. 
Long Island R. RB. 


The Harriman Group.................0 ecco ccccncccccee ee 14725 miles 
Southern Pacific R. R. 
Union Pacifie R. R. 
Oregon Short Line R. R. 
Oregon Railroad & Navigation Co. 
Leavenworth, Kansas & Western Ry. 
Tilinois Central Ry. 
PHOS EM GLOUD sa stor eis maces soc oiecesig aia Sao ole eso ate ee eeseeces + e00,242 miles 
Chicago, Burlington & Quincy R. R. 
Burlington & Missouri River R. RB. 
Great Northern Ry. 
Northern Pacific Ry. 
The Erie Railroad. 


The Morgan Group........ aetelacarele SAE AGANDE seeceeeeceees 18,879 miles 
Lehigh Valley R. R. 
Southern Railway. 
Cincinnati, New Orleans & Texas Pagific By. 
Mobile & Ohio R. R. 
Central of Georgia. 
Atlantic Coast Line. 
Louisville & Nashville. 
Nashville, Chattanooga & St. Louis. 
Georgia Railroad. 
MENG COUIdy GO LOND ccs ots (n.0 elstevelciala.s) vice. ee bccccccsececee+ + l0,020 miles 
Wabash Railroad. 
Missouri Pacific Ry. , 
St. Louis, Iron Mountain & Southern Ry. 
International & Great Northern Ry. 
Wheeling & Lake Erie R. R. 
Western Maryland R. R. 
West Virginia Central. 
Texas & Pacific Ry. 
Denver & Rio Grande Ry. 


Thev Moore Groupomeciieciie sists a dese s'0.2 
St. Louis & San Francisco Ry. 
Chicago, Rock Island & Pacific Ry. 

The Rockefeller Group.......-..-,-c0scees sialetd se oiela ctoteleiats 
Chicago, Milwaukee & St. Paul Ry. 

Delaware, Lackawanna & Western. 
Missouri, Kansas & Texas. 
Colorado Southern. e 

The Hawley Group..........-+-- cece ee ceececcccceeceeee + 0,804 miles 
Chesapeake & Ohio. 

Toledo, St. Louis & Western. 
Chicago & Alton. 

Minneapolis & St. Louis. 

Towa Central. 

Toledo, Columbus & Hocking Valley. 


ate w(alaieceia'e,e\s. sioie/efaletsielarn 13,028 miles 


. 10,293 miles 
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Sec. 31. The Basis of Consolidation 


The principle of such consolidation has changed, 
and the basis of it to-day is the evident intention of 
securing a territorial grouping. The purpose of do- 
ing this is to develop better opportunities for secur- 
ing business, to eliminate competition, and to create 
a monopoly in a geographical area. The earlier con- 
solidations attempted to secure business by feed- 
ers to strategic points, endeavoring to develop a 
strong position thru which it would be possible 
to take care of the business and to carry it 
with the greatest economy. The point of view was 
that of a well organized, well projected fighting ma- 
chine in competition with its rivals in the same field. 
The later idea, that which governs the consolidations 
of the present, is to check and prevent all competi- 
tion and to absorb into the system all of the lines 
which cover or touch a given territory. Oftentimes 
the following of this principle of organization has 
compelled a road, in order to obtain an entrance into 
a large city or to secure possession of terminals, to 
practically dominate the entire geographical section. 
This policy is well illustrated in the instance of New 
England, where the field is divided between the Bos- 
ton and Maine in the north and the New York, New | 
Haven and Hartford in the south, though both are 
practically controlled by the same financial group. 
The same tendency ean be observed in the northwest- 
ern, central, southern and southwestern states. In 
1904 the Great Northern and Northern Pacific rail- 
ways purchased jointly the Burlington Railway, or- 
ganizing the Northern Securities Company for the 


THE PERIOD OF CONSOLIDATION 71 


purpose of owning the bonds and stocks of the three 
roads. So patent was the purpose of this movement, 
that the federal government brought action to dis- 
solve the corporation and to require the return of the 
securities to the original owning companies. The case 
was decided in 1904, when the Northern Securities 
Company was declared illegal. This decision checked 
the consolidation movement temporarily, but it was 
succeeded by a modified form of control through the 
purchase of majorities of stocks by single companies. 


Sec. 32. Summary of the Period 


In some of the states the legislature has passed 
what are known as two-cent fare laws. These laws 
require the railroads to operate trains and carry pas- 
sengers at a two-cent fare per mile. In the field of 
freight rates, however, the prosperous times of 1900 
and 1901 brought an increase in the expenses of op- 
eration, in wages, and cost of material that seemed 
to justify an increase in the freight rates. Through 
the action of the trunk lines in January, 1900, 
changes were made in the official classification that 
resulted in an actual increase in the cost of moving 
freight. The railroads had also increased the size 
of their locomotives, enlarged their freight cars, 
placed heavier steel on their tracks, and materially 
increased the earning tonnage of their freight trains. 

Looking back over the period, it can be seen that 
gains have been made in many directions. Railroads 
are more efficient and better managed than they were 
in the previous period. The principle of federal con- 
trol has again been restored, after all the modifica- 
tions by the courts of the land, though the problem 
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of federal control has not yet been completely solved. 
There seems to be, on the surface at least, a tendency 
on the part of the roads to accept the legislation now 
enacted and to settle down to a considerable period 
of peace and prosperity in the working out of the 
traffic questions with which they are concerned. 


At the end of the period referred to in the fore- 
going came the brief period of Federal control, 
1918-1920, when the railroads of the United States 
were taken over by the Government and operated 
by the United States Railroad Administration under 
a director-general. The purpose was to facilitate 
the transport of troops, munitions and supplies 
while the country was engaged in the World War. 
During this period the roads were taxed to their 
utmost to handle the traffic, and opinions varied as 
to the effectiveness of government control. Little 
was done for two years in the direction of upkeep, 
few locomotives and cars were added to the equip- 
ment of the carriers, and when the roads were re- 
turned to their owners, March 1, 1920, under the 
provisions of a new Transportation Act, the powers 
of the Interstate Commerce Commission were 
largely increased, passenger and freight rates were 
soon raised and loans made to the carriers from a 
revolving fund to enable them to rehabilitate them- 
selves and earn sufficient to provide a fair return of 
54% per cent on the amount of their capital invest- 
ments. The period of post-war reconstruction is 
now (1921) fairly in progress. While the roads 
were under Federal control the Government’s loss 
in their operation was $900,000,000. 


PART II 
ORGANIZATION AND FINANCING 


me, 


CHAPTER I 


INCORPORATION AND CAPITALIZATION 
Sec. 33. Railway Capitalization 


Big enterprises require large organization for 
their successful culmination. The railways of the 
United States, taken together, represent the greatest 
single vested interest in the world. Their nominal 
capitalization, stocks and bonds amount to more than 
sixteen billions of dollars. On these securities over 
$500,000,000 are paid annually in interest and divi- 
dends, which, if capitalized at the prevailing bank 
rate of interest, would represent a cash valuation of 
twelve and a half billion. Averaged on the basis of 
population, there would be $160 for each inhabitant, 
or $800 of investment for every family in the United 
States. In no other industry is the extent of the 
fixed plant so great or the character of the business 
so thoroughly limited by the nature of the equip- 
ment. The rapid accumulation of wealth in Amer- 
ica, together with an increasing demand for the serv- 
ices of transportation, have alone made possible the 
tremendous growth and organization of the rail- 


roads. 
%5 
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Sec. 34. The Development of the Corporation 


The division of the aggregation of capital into 
shares of stock and into ‘‘denominational’’ bonds 
has materially aided in the distribution of the cap- 
italization over large areas of territory and in the 
hands of many purchasers. Before the creation of 
the corporation in its modern form the big enter- 
prises of the time were limited and checked by the 
unlimited liability of the investors and the fact that 
it was difficult to dispose of any considerable part or 
share of the capital stock in the markets of the day. 
The corporate form of organization contributed a 
great deal to this movement. As defined in the law, 
the corporation is an artificial person authorized by 
the law, or created under the authority of the law, 
from a group or succession of natural persons, and 
having a continuous existence irrespective of its 
numbers, and with powers and liabilities different 
from those of its members. The powers which have 
been granted to it are those of suing and being sued 
in the corporate name, to create by-laws and stat- 
utes for its government, to hold and purchase land, 
and to make contracts. Over the older types of organ- 
ization the corporation possesses specific advantages, 
which are those of perpetual succession, representa- 
tive government, limited liability, and division of 
eapital into shares. Through the medium of per- 
petual succession, a corporation never dies, except 
as limited by statute, and continues to live year after 
year regardless of the life or death of the men who 
have organized it. Under the principle of represen- 
tation, the shareholders have the right to elect direc- 


INCORPORATION AND CAPITALIZATION v? 


tors and to place in their power the government and 
control of the company. With limited liability upon 
the shareholder, he feels that it is safe to invest a 
larger amount in the capital of the concern than 
would be possible if he were held for the full indebt- 
edness of the corporation. 

To corporations engaged in constructing trans- 
portation and communication facilities, the state, in 
order to assist them, granted what is known as the 
right of eminent domain. Under this right a corpo- 
ration may condemn, for its own purposes, the lands 
of private citizens. In granting this privilege the 
state proceeded upon the supposition that the cor- 
poration was carrying on what was fundamentally a 
public enterprise, which, becaus: of the conditions 
and limitations upon the state, could not be under- 
taken by its own authority, and therefore as a sover- 
eign power, it delegated to the corporation a part of 
that power. The whole object in creating a corpora- 
tion is the accomplishment of some public good.. The 
ordinary division of them into ‘‘public”’ and ‘‘pri- 
vate’’ has a tendency to confuse and to lead to error, 
for unless the public are to be benefited, it is no more 
lawful to confer exclusive rights and privileges upon 
an artificial body than upon a private citizen. An 
authority upon the corporation says, that ‘‘a private 
corporation is a contradiction of terms and has no 
place in the sound organization of society.’’ Every 
railway, however, is by the very nature of the service 
which it renders a quasi-public corporation, and as 
such subject to the direction and regulation of the 
state. To put it again, in a somewhat different way, 
the state is the primary sovereign group, the cor- 
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poration is the secondary, derivative and subordinate 
group, and in order to accomplish the purpose which 
the state has in mind, authority is granted to indi- 
viduals to act as groups. 


Sec. 35. Classification of Corporation Laws 


The States in providing regulations for the organ- 
ization of corporations have not attained uniformity 
of legislation. They can, however, be divided, so far 
as their laws are concerned, into three general 
groups: first, those permitting incorporation for any 
lawful purpose, or for any purpose for which individ- 
uals may lawfully associate; second, those permitting 
incorporation for any lawful purpose except the vari- 
ous classes of quasi-public corporations usually ex- 
empt from general laws governing manufacturing 
companies; third, those enumerating specific pur- 
poses of organization. At one extreme is the state of 
Pennsylvania, which will not grant charters for more 
than one purpose, and at the other extreme are to be 
found New Jersey and Delaware, where charters are 
granted for widely divergent purposes. If a corpo- 
ration wishes to secure control of an established 
branch of industry, it will undoubtedly incorporate 
in Delaware or New Jersey, since in both of these 
States an organization is permitted to carry out more 
than one purpose. An example of this fact is found 
in the instance of the Carnegie Steel Company, 
whose objects as set forth in its articles of incorpora- 
tion cover, as one authority says, the whole field of 
human activity. While a corporation is not a citizen 
of the United States, and has no claim to the priv- 
ileges and immunities of citizenship under the consti- 
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tution, as would be interpreted in the case of an indi- 
vidual, it is nevertheless an artificial creation of the 
state in which it is incorporated, and has, as a result, 
certain rights, powers and immunities under the 
common and statute laws of that commonwealth. It 
is also privileged to carry on its operations in other 
States, just as it does within the boundaries of the 
commonwealth within which it was incorporated. 
The other States, however, may, if they desire, refuse 
it recognition and debar it from the privileges of the 
courts and conduct of business inside of their boun- 
daries. 


Sec. 36. The Corporation Charter 


The formal grant of authority in a stated instru- 
ment is called the charter. It has been described by 
some writers as a contract between the state and the 
corporation, under which it is agreed that the cor- 
poration will undertake, in view of certain rights and 
privileges granted to it, to construct a railway. It 
is not the charter itself which is protected, but the 
relations established by the instrument. Thus the 
ordinary contracts contained in a charter are (1) 
those between the state and the incorporators, such 
as the franchise for acting as a corporation, the ex- 
emption from taxation, or that the charter shall not 
be subject to amendment or repeal without the con- 
sent of the corporation; (2) contracts between the 
corporation and the stockholders; and (3) contracts 
between the corporation and persons dealing with 
the corporation. In the charter is given the authority 
to exercise the right of eminent domain, to act as a 
person, to utilize the privilege of limited liability, to 
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sue and be sued, and to continue in existence during 
a term of years. Formerly charters were granted by 
petition to the legislature, and the result was a great 
variety of instruments with unusual powers, that are 
now curiosities to the political scientists. To-day 
charters are granted with few exceptions under gen- 
eral acts, and greater uniformity is to be found in 
them than formerly. As this uniformity comes to be 
a more important part of state legislation, the tend- 
ency on the part of corporations to seek incorpora- 
tion in foreign states will grow less and less as time 
goes on. 

Returning to the question of capitalization, a dis- 
tinction can be made between the attempts to pro- 
vide funds for small and large enterprises. In the 
small enterprise the promoter comes into close con- 
tact with the inventor, and if he can persuade him 
that a goodly income is to be secured by becoming 
a member of the company, little difficulty is found in 
commanding the necessary funds to carry on the un- 
dertaking. But in the larger corporations, where the 
capital aggregates millions of dollars, the promoter’s 
work is more difficult and he is compelled to deal 
through syndicates, banking houses, and trust com- 
panies. The division of the capital into shares, pre- 
ferred and common, greatly facilitates the sale of 
securities and the promotion of corporations on the 
modern scale. 


Sec. 37. The Promotion of Corporate Enterprises 


The promoter has been defined as ‘‘the man who 
discovers and assembles the proposition:’’ The dis- 
covering of the proposition is the ascertainment of 
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its nature, the terms under which it can be under- 
taken, and the possibilities of receiving an income 
from its operation. The assembling of the proposi- 
iton is the securing of control of it under such form 
as to make possible a definite statement as to pur- 
chase and control. The method followed by the pro- 
moter in this connection is to secure possession of the 
plants by purchase or by option, and gain for a 
period of time a certain control over the enterprise. 
The purpose of discovering and of assembling is to 
float the proposition and to secure the capital neces- 
sary for the construction and operation, if it is a rail- 
road. In modern times the promoter is required to 
present the results of careful examination of proper- 
ties, a clear analysis of the earning power, and much 
technical information as to grades, cost of equip- 
ment, and other questions connected with the devel- 
opment of the railway. 

Looked upon as a distinct element in the finan- 
cing of the enterprise, promoters may be divided into 
three classes. First, the industrial promoter, who 
comes from the ranks of the industry itself, a man 
familiar with its organization and possibilities, as 
illustrated in the case of Mr. Gates in the steel in- 
dustry, and Mr. Nixon in the ship-building indus- 
try. The second class is the professional promoter, 
who makes a business of discovering enterprises that 
can in his opinion be financed and sold in shares to 
the owners of capital. Judge William H. Moore of 
Chicago, the organizer of the tin plate combination 
and of the Rock Island Holding Company, which, it 
should be mentioned in passing, has been broken up, 


is an example. The third class is the occasional pro- 
RT-6 
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moter, who has no connection with the industry, is 
not engaged professionally in attempting to develop 
enterprises, but who, as a result of observation, comes 
in eontact with an enterprise which in his opinion 
ean be financed. 

In a previous paragraph a brief statement was 
made of the methods of work followed by promoters. 
By the use of cash, the promoter may obtain an op- 
tion upon the purchase of the plants, or by the issue 
of stock in various amounts, he may be able to buy 
outright the properties necessary for the success of 
his scheme. These two methods, and combinations 
of them, cover practically all of the ways in which a 
promoter secures control over the original company, 
and after organizing a new corporation through the 
issue of stock and its sale on the stock exchanges, 
he often manages so successfully as to pay the bills 
that have accrued against the organization and retain 
part of it as the working capital, putting what is left 
in his pocket as his reward for his industry and fore- 
sight. In organizing the United States Rubber Com- 
pany the promoter received five per cent of the stock, 
in the instance of the Rubber Goods Manufacturing 
Company, for each $100 paid in cash a similar 
amount was issued in preferred stock and $90 in com- 
mon stock, the promoter receiving ten per cent of 
the common stock; the organizers of the American 
Smelting Company received $30 in common stock; 
and many other instances might be cited, as in the 
ease of the United States Steel Company, where the 
promoters are said to have received more than 
$40,000,000 as a return for their enterprise in bring- 
ing that corporation into existence. The promoter, 
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however, unquestionably undergoes a considerable 
risk in advancing money, as he practically buys the 
securities through the issue of stock or by the use of 
the money he has received from the actual pur- 
chasers. 


Sec. 38. The Speculator and Investor 


The first auditor whom the promoter seeks is the 
investor. He hopes to interest him in the plan on the 
ground that a return will be earned by the corpora- 
tion, but if he is not able to do so, he is compelled 
to turn to the speculator. The difference between 
the speculator and the investor is that the investor 
is looking for a place to put his capital where it will 
earn a givenreturn. He expects sarety and continu- 
ance of earning power. The speculator buys on a 
small margin and wants big returns. In recent years 
banks and financial concerns have gone into the busi- 
ness of underwriting the capitalization of large en- 
terprises, and they have taken over blocks of stock 
and bonds largely on a speculative basis, agreeing to 
furnish the money, providing the margin is wide 
enough. 

Promotion of an enterprise, therefore, passes 
through many stages before it reaches what might be 
ealled aninvestment. Where the investor and specu- 
lator are not available for the capitalization of an 
enterprise, promotion is sometimes undertaken by 
exploitation, by securing the subsidies or grants from 
individuals and communities. Thus in the early his- 
tory of railroad building many lines secured the cap- 
ital necessary for their construction by gifts of land, 
of rights-of-way, of materials, and of labor; and 
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many times corporations have been granted undue 
powers, from the present point of view, because the 
community felt that it was in great need of the rail- 
way. Indeed, it may be said that the charter pro- 
visions of railway companies are often to be meas- 
ured by the necessity of the community from which 
they received them. It usually happens that in or- 
der to draw capital from a new field some bonus is 
required, and in the United States the ownership of a 
part of the public domain was brought about through 
the promotion of transportation companies. In 
other words, in order to secure land, it was necessary 
to build railways. 


Sec. 39. The Survey of the Line 


An important factor in the organization of a rail- 
way is the survey. Upon the report of the engineer 
depends the feasibility of the route and really the 
fundamental basis of the enterprise itself. In the 
carrying on of the survey three stages are to be 
noted: First, what is called reconnoisance, a sort of 
viewing of the situation, the fixing upon the ter- 
minals, and the attempt to get a line upon the 
country and territory through which it is proposed to 
build the road. But the information thus secured is 
general in character, and any continuance of the 
project to something like a definite stage requires an 
additional survey, in which data is secured for the 
definite selection of the route of the railway. Often- 
times several such surveys are made in widely dif- 
ferent territory. But after the preliminary surveys 
have been made and the promoters of the road have 
determined upon the course of the road, it is followed 
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by the locating survey, which is based upon the prin- 
ciple of securing a line of travel that will bring the 
largest traffic at least expense. This involves a long 
and tedious examination of soils, drainage, rainfall, 
and the general economic conditions of the country 
through which the road is to be built. It deals in de- 
tail with distances, with curvature, with gradings, 
and the cost of the line. As the survey goes on, ques- 
tions of low first cost versus high operative efficiency 
are constantly coming to the front. This, in fact, 
must be determined before any building can be un- 
dertaken. The new roads that have been built in 
the last few years, like the Chicago, Milwaukee and 
Puget Sound and the new West Virginia line from 
the coal regions of that State to tide water, are con- 
structed on the basis of a high operative efficiency. 
In competition with other lines it means in the long 
run that larger earnings will be secured through the 
operation of longer trains and heavier loads. 


Sec. 40. The Basis of Capitalization 

While a number of theories are held regarding the 
basis of capitalization, but three will be re- 
ferred to: (1) The popular theory is that capitaliza- 
tion should be based on the original cost of the prop- 
erty or the actual investment in the enterprise. In 
such a case the stock and bonds should represent 
money paid in, and from the point of view of the 
public it is contended that investors are entitled to a 
return upon this amount and nothing more. 

(2) Opposed to this view is another which regards 
the basis of capitalization as the earning power of the 
corporation, regardless of the amount of investment 
in it. 
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On its face the popular theory appears to be a satis- 
factory one, but so many considerations enter into the 
proper expenditure of money and the investment of 
funds in the construction of a railway, that it is im- 
possible to simply say that the amount of investment 
shall determine the basis of capitalization. In one 
instance, heavy costs and unusual labor and con- 
struction charges might place the capitalization at a 
great deal higher figure than the condition warranted 
as compared with other roads. On the other hand, 
the appreciation of property, especially of land 
grants, makes it desirable, if the originators of the 
road are to secure the return they are entitled to, 
that the capitalization be increased from time to time 
to correspond with the value. But from the point of 
view of railway financiers, capitalization on the earn- 
ing basis makes possible the concealment of profits 
and the absorption of increasing revenue, without 
arousing the suspicion and indignation of the com- 
munity, which are likely to result in demands for 
lower rates. High capitalization is argued for also 
on the ground that it is easier to sell a big concern 
than a small one. 

From the point of view of the state, capitalization 
on this basis obscures the relation of shipper and 
carrier in the rates which are charged, and makes it — 
difficult for the state to ascertain the actual value of 
the services rendered. The cost of reproduction does 
not, on the other hand, furnish a real basis for deter- 
mining capitalization, neither does earning capacity, 
but a combination of the two seems to provide a sat- 
isfactory way of determining the amount of capital 
a railway corporation ought to carry. In the case of 
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Smythe versus Ames, decided by the United States 
Supreme Court, it was declared that the original cost 
of construction, the amounts expended in permanent 
improvements, the amount and market value of 
bonds and stock, as compared with original cost of 
construction and the probable earning capacity of 
the property, are factors that should go into the de- 
termination of its actual value. 

Much the same point of view was taken by the 
Board of Tax Commissioners of Michigan, when they 
attempted to fix the value of the railway properties 
of that State for taxation purposes. To the value of. 
the physical properties, as taken on the cost of re- 
production basis, was added the non-physical ele- 
ments of railway property, as found in their fran- 
chise value. The method followed by the Commis- 
sion gives what is termed by some authorities the 
true basis of capitalization, since it represents both 
the cost of reproducing the property and the fran- 
chise value arising from the surplus earning capacity 
over the interest on the value of the reproduced 
property. 

(3) The Supreme Court of the United States, 
in the Knoxville Water Case and the Consol- 
idated Gas Case, presented a third theory of capital- 
ization which is entitled to great consideration. It 
is to the effect that a deduction for depreciation must 
be made from the estimated cost of reproducing a 
plant when determining the present value of the tan- 
gible property, for the purpose of testing the reason- 
ableness of the rates charged. The rate of interest 
and the rate charged for moving traffic are corelated 
in determining the value of a railroad, in that ‘‘it 
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depends upon what it can earn on the basis of a rea- 
sonable rate, and the reasonableness of the rate de- 
pends upon the return which it will yield upon the 
value of the property.’’* 


Sec. 41. The Present Attitude Toward Corporate 
Organization 

It will be seen from what has been presented in 
this chapter, inadequate as it is from the want of suf- 
ficient space, that the organization of a railway re- 
quires wide knowledge and foresight, bringing into 
use the financial powers of the community, the skill 
of engineers, the wisdom of bankers, and the faith of 
investors. In the course of railway history much 
progress has been made toward more scientific or- 
ganization. The state governments no longer take 
the part of constructors for private initiation has 
been proven sufficient to undertake the greatest en- 
terprises, though the states have invariably held to 
the doctrine that the railroads were quasi-public cor- 
porations, and therefore subject to regulation. With 
the coming of the bankers into the field of railway 
finance, and the wider publicity of corporate account- 
ing, much of the opportunity for the old stock water- 
ing schemes has been removed, and the abuses and 
shameful practices in the history of the Erie, 
Wabash, Union Pacific and other roads are now 
warnings pointing the moral of decent finance. And, 
what is more to the purpose, the principles that were 
violated then are now held to be essential to the 
success of the largest enterprises in the field of rail- 
way construction, management and operation. 


*Report of Interstate Commerce Commission, vol. IX, p. 391/ Supreme 
Court Reporter, vol. 29, No. 5, pp. 148, 192. 


CHAPTER II 
FORMS AND AGENCIES OF CAPITALIZATION 
Sec. 42. Stock and Bond Holders 


From the day the plan of a railway is first con- 
ceived until it is completed and trains operated there 
is a constant demand for funds. The projectors of 
the company are in the field for financial assistance, 
which they expect to derive from two groups of per- 
sons: first, those whom they can persuade to become 
partners in the enterprise, and second, those who are 
willing to advance them money as creditors. These 
two groups are known broadly as stockholders and 
bondholders. The first is influenced by the earnings 
principally, and incidentally the safety of the enter- 
prise. The second places the emphasis upon safety 
and hopes for a fair return. The stockholder 
is a partaker in the risk of the undertaking, and un- 
derstands fully that his share will rise and fall in 
value as the earnings of the corporation change from 
time to time. The general supposition is that the 
bondholder has a security which rests upon the prop- 
erty as such, and that, in case of failure to receive 
his interest, he can, under the rules of law, foreclose 
his mortgage and take over the property. This sup- 
position arises from a disregard of the nature of the 
railway business. Unlike a house or a farm, it can be 
used for one purpose only. And further, it is difficult 
to sell it to others than those who are interested di- 


rectly in its use for transportation purposes. In the 
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long run, therefore, the lien of a railway bond is 
shifted from the real estate to gross earnings and 
finally to net earnings. As will be shown a little later 
in the course of this chapter, a sale, in the case of 
foreclosure of a mortgage held by bond owners, is 
really a legal fiction, and the appointment of railway 
receivers is merely a method of affirming the fiction 
and making possible the reorganization of the road 
by those who are interested in its operation. The 
bonds of a railway seldom amount to more than the 
minimum value of the property. Occasionally by de- 
ception the amount secured has been larger than the 
minimum value, and the original projectors have 
been called upon to make but small contributions to 
the carrying on of their plan. In new countries 
where the whole venture of a railroad enterprise is 
speculative, the bonds become speculative also; but 
under ordinary circumstances where there is a value 
because of the development of the road, which does 
not depend merely upon future growth, the bonds 
have an actual value, and in such instances the stocks 
represent the difference between the minimum value 
and the necessary cost of the road. In cases where 
roads are built through districts where the popula- 
tion is not widely scattered, the element of monopoly 
which adheres to all railways, practically assures to 
the owners of bonds at least a certain fraction of in- 
come which is not inherent in the railroad enterprise 
as such. 


Sec. 43. Forms of Stock Certificates 


A share of stock has been called by the courts ‘‘an 
incorporal, intangible thing.’’ It is not a part of the 
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capital, since that is the fund with which the corpo- 
ration transacts its business and purchases its prop- 
erty, real and personal; but it is the right which 
shareholders have to participate in the profits of the 
company. The corporation as an organization holds 
its property in trust for the shareholders. The cer- 
tificate which is issued to the shareholders is a writ- 
ten acknowledgement on the part of the corporation 
of the interests of the stockholders. These certifi- 
cates are not negotiable instruments, except by 
transfer. 

The two forms in which stocks are issued are 
common and preferred. The common stock is specif- 
ically a risk-taking share, without any guarantee 
as to the payment of interest, either in amount or 
time. The preferred stock is a preferential share, 
entitling its holder to priority in dividends. Its issue 
is limited by the provisions of the charter, and unless 
otherwise provided, preferred stockholders have the 
same rights as the common stockholders in the man- 
agement of the company. The holders of such stock 
are not creditors in the sense of bond owners, but 
are preferred risk-takers. In order to encourage the 
purchase of such stock, cumulative features have 
been added to it, which provide that the owner, in 
the case of the passing of a dividend, may receive 
the deferred dividends from the earnings of the com- 
pany set aside for such purpose before any payments 
are made upon the common stock. The earnings of 
the corporation depend upon the volume of business, 
the rate at which it is done, and the cost of operation. 
These fluctuate constantly, though more in one com- 
munity than in another, depending upon the general 
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character of the industry in which the people are en- 
gaged. The device of cumulative preferred stock 
tends in times of depression to pile up a dividend ob- 
ligation against the company, which, while it is not 
prepared to pay at the time, it must pay sooner or 
later, and it reacts against the value of the common 
stock. It also prevents accumulation of a reserve 
which should be created for the purpose of meeting 
the variations in profits. During a ten years’ period 
the Pennsylvania Railroad reserved of its profits 
about fifty per cent, the Northwestern twenty-six per 
cent, the Chicago, Milwaukee & St. Paul twenty- 
seven per cent, and the Great Northern thirty-six 
per cent. Action of this kind on the part of railroad 
directors forestalls any possible breakdown in the 
payment of dividends and offsets the necessity of 
the cumulative feature in the preferred stock. 


Sec. 44. Forms of Bonds 


Bonds, as already shown, are resorted to as a 
means of securing funds to the extent of the mini- 
mum value of the property, and in the practice of 
railroad finance a variety of forms have been devel- 
oped which differ from each other in the kind of lien 
that has been placed upon the property to insure 
payment of interest on the principal of the bond. 
Bonds may be broadly classified as to extent of 
security and as to payment. In the first instance the 
nature of the bond depends upon the remoteness of 
the security, whether it is a first, second, or consoli- 
dated mortgage, and upon the nature of the property 
offered, whether equipment, land grant, or actual 
roadbed. The extent of the security as used in this 
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connection also refers to the amount of property ac- 
tually offered, whether it covers the whole system 
or is merely upon a division or upon subsidiary roads 
under lease or indirectly controlled. In the second 
case the nature of the bond depends upon the condi- 
tions of payment. In some instances the provisions 
of the bond require the payment in gold or in legal 
tender; in others they indicate that it is a registered 
bond or a coupon bond. It may also be redeemable 
in a given period, or converted into stock, or ex- 
tended. 

The value of a bond depends upon eight points. 
First, as already indicated, the underlying security; 
second, the earning capacity of the corporation; 
third, the credit of the underwriters who are under- 
taking the distribution of the bonds and their method 
of doing it; fourth, the laws of the state in which the 
corporation operates; fifth, the credit of the guar- 
antor; sixth, the date of maturity; seventh, the right 
of the bondholders to share in the equities, which in 
the last few years have amounted to great sums, as 
shown in the history of the Great Northern in its dis- 
tribution of the iron ore certificates, and in the case 
of other roads whose property has increased in value 
beyond the capitalization; and eighth, the market- 
ability of the bonds. In cases where corporations 
have real property, possessing tangible value, the re- 
sort to the issue of bonds instead of increasing the 
stock capitalization is a well recognized financial 
method, since the interest on the bond is likely to be 
less than the dividends which would be paid, in the 
instance of a satisfactory business, upon a like 
amount of stock. The difference will represent an 
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inereased dividend for the stock already issued. On 
the other hand, where there is great uncertainty in 
the enterprise, the continuance of it and its manage- 
ment would in all likelihood be less interfered with 
if the capital could be secured by the sale of stock, 
since the fixed charges against the company would be 
less in such a case. 

Reference was made above to the different forms _ 
of bonds issued by railway companies. The follow-— 
ing list includes ‘all of the important types of bonds © 
issued by railway corporations. They are First 
Mortgage, Second Mortgage, Consolidated, General, 
Car Trust, Terminal, Debenture, Income, Equip- 
ment, Land Grant, Divisional, and Collateral Trust. 

The first four of this list of bonds represent the 
relation existing between different groups of cred- 
itors and the property. The First Mortgage is a 
prior lien bond, and the holder of it has first claim 
upon the property, regardless of other securities that 
may have been issued. The Second Mortgage bonds 
represent a hew issue over and above the first group 
of bonds, and are usually put out for the purpose of 
extending the property. Consolidated bonds repre- 
sent an issue covering two or more groups of bonds 
which have been refunded and consolidated into one 
great obligation; while the General bonds are those 
which have been issued under a blanket mortgage 
covering the entire system. These may or may not 
be First or Second Mortgage, and usually are issued 
after other mortgages have been laid upon the 
property. 

The so-called Car Trust bonds are really notes, a 
sort of equipment certificate issued for the purpose 
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of paying for equipment on the installment pian. 
Under the provisions of the Car Trust bond the cor- 
poration issuing it agrees to pay to the holder of such 
bond (usually the equipment company) its value in 
certain designated installments over a short period 
of years. It has been the method to lease the cars 
represented by the Car Trust bonds to the railroad 
issuing the bonds, and under the terms of the lease 
the railway company agrees to pay a rental sufficient 
for all interest charges, taxes and the principal of 
the certificate in a certain number of annual install- 
ments. An example of this type of bond is found in 
the Pennsylvania Steel Car Trust, gold 31% per cent 
bonds. 

The bonds designated as Terminal are described 
in their name. These bonds are issued by separately 
organized terminal companies, which are controlled 
by the railways interested in them, for the purpose 
of covering the cost of the erection of stations, 
tracks, and the like at different points, without 
necessitating the increase of the capitalization of the 
railroads back of the terminal company. These 
bonds are usually sold above par, and where they are 
first liens upon the terminals represent unusual 
values. 

The Debenture is really not a bond at all, but a 
promise to pay put in the form either of a registered 
or a coupon bond. Where this type of financial se- 
curity has been issued the facts will show that the 
company has mortgaged all of its property and is un- 
able to issue bonds which will have a satisfactory 
security back of them. The value of this type de- 
pends entirely upon the general credit and resources 
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of the company rather than upon the nature of the 
property which it owns. 

The Income bond is another type of debenture, 
where it is payable out of the surplus net earnings 
of the company issuing it. Like the preferred stock, 
the interest is conditional upon the earnings left 
after the payment of certain fixed charges. In case 
there is nothing left, the company is under no obliga- 
tion to pay the interest for the year. It becomes, 
however, cumulative and stands as a charge ahead 
of the dividends on the common or preferred stock. 
As a form of bond the principal is usually secured 
by a mortgage which gives the creditor a standing in 
advance of the general unsecured creditor. 

From time to time railroads have found it neces- 
sary to issue bonds for the purpose of securing the 
equipment necessary to the operation of the road. 
Such obligations are known as Equipment bonds, and 
are secured by a lien upon locomotives, cars, and | 
other rolling stock. The security to the ordinary © 
holder of them has little or no value in view of the 
fact that he would be unable to use the equipment, 
even if it came into his possession. This type of se- 
curity is not resorted to in present day finance except 
in unusual instances, the short time notes in the form 
of car trust bonds or of debentures taking its place. © 

The Land Grant bond is described in its name, in 
that it is an obligation issued by the company upon 
the lands that have been granted to it by federal or 
state authority. These bonds are payable out of the 
revenues received from the sale of land and are a 
lien upon such real estate. 

The Divisional bond referred to above may be 
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based upon a first or second mortgage, but has a dis- 
tinct classification because it is upon some distinct 
section of the railway rather than upon the entire 
system. Usually such bonds are guaranteed by 
the company operating the main line, and where such 
bonds are issued on branch lines interesting ques- 
tions often arise as to the obligation of the guarantor 
in the case of bankruptcy. Oftentimes the guarantor 
refuses to pay the obligation because of the road’s 
inability to meet the interest charges. Where such 
is the case, the branch line has no recourse, and in 
the instance of reorganization the bondholders are 
compelled to throw themselves on the mercy of the 
owners of the main line. The Northern Pacific reor- 
ganization furnished many examples of this state of 
affairs. 
Sec. 45. Bonds Held in Trust 


In the course of financing a railway, holding com- 
panies come into possession of stocks and bonds in 
other companies. These they are free to pledge to 
the trustees to secure the performance of the obli- 
gation of the bond. In case of default in payment, 
the securities thus pledged may be sold at auction to 
satisfy the bondholder. This form of bond, when 
supported by good listed securities, with a sufficient 
margin, is a satisfactory form of security, but where 
collateral trust bonds are supported by miscellaneous 
unlisted stocks they do not possess a great deal of 
value. Sometimes the borrowing corporation retains 
the privilege of substituting other securities for 
those that have been originally pledged, but a condi- 
tion of this kind in the original mortgage is a mis- 
chievous one. 
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Out of the many conditions existing in the 
modern organization of industry has sprung what is 
known as the trust company. While not originally 
created for the purpose of meeting the demands of 
railroad corporations in the financing of their bonds, 
nevertheless the trust company has been resorted to 
as a holder of securities in the disposal of nearly 
every bond issue. The fact that it is impossible for 
any one individual or group of individuals to take 
the entire issue of bonds on a mortgage indebtedness 
has resulted in the utilization of the trust com- 
pany to hold the original security, against which 
may be issued the various mortgage notes or bonds 
that are offered to the public for sale. Under the 
conditions of the mortgage, the trust company is the 
guardian of the rights of the various holders. It 
watches the payment of interest, and in case of 
failure of payment undertakes the necessary steps to 
carry out foreclosure proceedings. 


Sec. 46. The Underwriter 


But, as indicated in other places, the sale of a 
large issue of stocks or of bonds is a difficult matter, 
and in order to place them in the hands of the publie, 
the underwriter, either as a single financial institu- 
tion or in the form of a syndicate, has been resorted 
to as a means of disposing of them. The underwriter 
appears as a seller of stock, agreeing to sell certain 
amounts of it at the price that has been accepted by 
the parties to the agreement, and in carrying on the 
work of disposing of the securities, he may do it on 
the basis of what is known as insurance or on the sale 
of privileges. In the first case there is guaranteed to 
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the promoter or to the corporation issuing stock the 
sale of a certain number of shares at a given price. 
This method is the one usually followed by a syndi- 
cate or banking house. The profit made by the un- 
derwriter in this case is the difference between the 
price which he has agreed to pay and what he can 
sell the stock for. In the instance of the sale of priv- 
ileges, as it is termed, the underwriters pay a given 
sum of money, for which they receive certain 
amounts of shares, with an additional bonus in the 
common stock. In order to give the original pro- 
moters of the enterprise the opportunity of dispos- 
ing of the shares of stock which they expect to issue, 
the underwriters withhold sale until a certain time 
mentioned in the agreement. At the end of the 
period the underwriting syndicate is called upon to 
_ make good the sum agreed upon between the under- 
writers and the corperation. If more shares have 
been sold and at higher prices than determined upon 
in the sale of the privileges, the syndicate makes a 
profit. 
Sec. 47. Receiver’s Certificates 


A third general type of security makes its appear- 
ance in the market from time to time, usually after 
a period of depression. In the course of the last 
thirty years more than seven hundred railway com- 
panies, with an aggregate mileage of 100,000 miles, 
have been unable to pay the interest charges upon 
their bonded indebtedness. Years of depression, un- 
favorable legislation, excessive competition, and rail- 
road building affected the incomes of these roads so 
disastrously that they were unable, when confronted 
by heavy operating expenses and fixed charges that 
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were excessive, to meet their financial obligations. 
The result was the creation of a large number of re- 
ceivers, officers appointed by the court to take charge 
of the property during the pendancy of the civil ac- 
tion, with instructions and powers to manage or dis- 
pose of the property as the court might direct. The 
appointment of a receiver does not necessarily mean 
the inability of the road to continue its business, but 
may mean the intention of the road to stop paying 
fixed charges in order to better its condition. No 
receivers have been appointed because of hostile leg- 
islation alone, but most of them have come into ex- 
istence because of poor management, coupled with 
too great capitalization, extension, and excessive 
competition. Thus, receivers may be what are 
termed friendly, or they may be stockholders’ re- 
ceivers or creditors’ receivers, or they may be ap- 
pointed by the court for enforcing a judicial decree 
which the road has refused to carry out, or it may be 
that the receiver is one representing a special in- 
terest that is dominant in the ownership of the road. 

In order to meet the expenses of carrying on a de- 
faulting road, certificates are issued by the officers of 
the court. These certificates under rulings of law 
have a standing in advance of all other forms of 
credit obligations. They usually bear a compara: 
tively high rate of interest, and are retirable at the 
option of the receiver. Some abuses have sprung up 
in the creation of receiverships such as have been 
brought into existence for the purpose of shutting 
out creditors or of preventing the payment of dam- 
ages, or of destroying the credit of the road in the 
eyes of financiers. Nevertheless, a rightly managed 
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receivership may be the salvation of a railroad, for 
it at once puts the property under rigorous manage- 
ment. Though it tends to break up systems and to 
create unfair conditions in the instance of compe- 
tition, it yet remains often times the only way in 
which a road can be restored to a sound business 
basis. 

An entire book might be written upon a number 
of the topics treated in this chapter and in the one 
just before it. But an outline has been given, to- 
gether with definitions of terms, that will make it 
possible for the reader who wishes a wider knowledge 
to secure a definite basis upon which to build his 
investigations. It is well to remember that the rail- 
road is possible only as a result, as a development 
of the corporation, and that all the various types of 
stocks and bonds have been brought into existence 
by men who were attempting to meet specific condi- 
tions. As time goes on and the incomes of the roads 
become more stable, many of the forms of security 
which have been issued in the past will, in all prob- 
ability, be no longer resorted to, and the types of 
railroad securities will decrease as a consequence. 
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CHAPTER IT 
METHODS OF CONSOLIDATION 


Sec. 48. Reasons for Consolidation of Railway 
Lines 


Control is the determining principle in the organ- 
ization of a railroad. The power to direct the action 
of a corporation means the use of it for the purposes 
of those who are in the majority on the board of di- 
rectors. In the earlier days of railway organization 
the autonomous corporation was sufficient to meet 
the needs of small railroads; the necessity of alli- 
ances, of controlling neighboring roads and terminals 
in large cities, was not so apparent as at the present 
time. As the railroad has grown in mileage, the or- 
ganization, from the legal and economic point of 
view, has been enlarged materially. 

This tendency toward what might be termed con- 
solidation has been hurried by the dissolution of 
pools through hostile legislation, the disbanding of 
traffic associations by decisions of the courts, and the 
application of the Sherman act to the railroads. The 
underlying forces, however, were really more 
economic in character than the tendencies referred to 
above. There was, first of all, the desire for control 
of larger mileage, without much respect to its 
economic relations, on the part of a few corporations; 
and here and there directors in control of the man- 
agement of corporations sought to manipulate the 
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stock market by increasing the issues of stock or by 
lowering the price through changes in the balance 
sheets. These two causes being eliminated, the real 
reasons are to be found in the honest effort to get 
more business by extending the lines to new cities 
and into new territory. 

To prevent competition was another reason. The 
experience of the ’70s and early ’80s taught many a 
lesson, as has already been shown, and the desire to 
avoid legislative action and the hostility of the courts 
led the roads to expand their organizations and to at- 
tempt to come into the possession of larger mileage. 

To these causes already enumerated may be added 
the desire to secure the economies which came from 
more extended operation, and also, later on, to dom- 
inate a larger area which was a geographical unit, 
and over which the larger railway organization might 
practically act as dictator in the matter of rates, 
classification of freights, and the movement of ton- 
nage. 


Sec. 49. Methods of Securing Control 


The domination of a corporation, through use of 
its instruments of organization or its actual tangible 
property, is possible in a variety of ways which 
have been adopted with advantage and satisfaction 
in many instances. Thus, (1) through the medium of 
a lease a corporation may make terms advanta- 
geous to itself for the control of a railroad that is 
contiguous to it; (2) by holding a majority of the 
stock through ownership either by the company or 
by individuals who are elosely affiliated with the 
parent organization, it may be able to determine the 
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policy of the company; (3) through a form which has 
been developed, ealled community of interest; (4) by 
the actual ownership of the property through hold- 
ing corporations; and (5) by advancing the cost of 
construction, which has been done here and there by 
companies that were thus able to come into the own- 
ership of the mileage after it has been built. 
Control of whatever character, whether through 
lease, the possession of stock, community of interest, 
holding corporations, or construction advances, 
may be either direct or indirect. It is direct when ex- 
ercised without the interposition of an intermediary. 
If, however, a second or third corporation intervenes 
between the parent organization and the company 
over which authority is desired, the control is in- 
direct. In a similar way the control may be sole 
or joint in character. The first is true when 
corporations are sufficiently strong financially to 
actually dominate the company without the as- 
sistance of another organization. There are, how- 
ever, many instances in which joint control is 
to be seen, where it rests in two or more persons or 
corporations. Such joint control implies always 
some formal or informal understanding among the 
controlling corporations. In recent years large or- 
ganizations have been built up through these dif- 
ferent methods of control. The command over them 
varies from that seen in the personal type of organi- 
zation, as illustrated in the Hill and Harriman 
groups, to the bureau type, well shown in the instance 
of the Pennsylvania Railway Company. In the cases 
of the first two groups of railroads mentioned above 
there is a marked uniformity of administrative sys- 
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tem, subservient to a great personality. In the other 
instance, the Pennsylvania Railroad exhibits a type 
of organization where there is a clear assignment of 
duties to men perfectly capable of undertaking them, 
and in case of any disarrangement of the plans or 
breakdown in the organization through the death of 
its head, no change of policy ensues, as would un- 
doubtedly be the case in the instance of the Hill and 
Harriman groups. Under a personally organized 
system of administration a change in the man at the 
head wipes out the old regimé, with the result that 
anew comer will attempt to make over the organiza- 
tion, with undoubted loss in efficiency for the time 
being. 

Some question as to the truth of this statement 
has been raised since the death of Mr. Harriman, but 
too short a time has intervened to really test the mat- 
ter of organization and change of administration. 

A few examples of these methods of control will 
illustrate the point. 


Sec. 50. Control by Lease 


(1) The Great Northern Railway Company, 
though a holding concern, has been compelled 
to rely upon leases for its control over the many 
lines that make up its system. The same is true of 
the consolidations found in New England. The 
Boston and Albany is controlled by the New York 
Central through the medium of a lease; the Boston 
and Maine holds a lease upon the Fitchburg Rail- 
way; the New York Central leased the West Shore 
Railroad for a period of 999 years, and recently the ~ 


METHODS OF CONSOLIDATION 107 
Minneapolis, St. Paul and Sault Ste. Marie Railway 
secured control of the Wisconsin Central by a lease. 
Sec. 51. Purchase of Stock 


(2) The Pennsylvania Railroad purchased stock 
ix the Baltimore and Ohio and the Norfolk and 
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From Intereorporate Relationships of the Railways of the U. S. Special 
Report 161. Interstate Commerce Commission. 
Chart Showing Relation of New York Central and Pennsylvania Railroads 
in Joint Ownership of Reading Railroad. 


Western for the purpose of directing their policies in 


some degree; the easiest means at the time seemingly 
was through the purchase of stock in the market. 
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The New York Central, to refer to another plan 
adopted by that road, holds sway over the Lake Shore 
& Michigan Southern and the Michigan Central by 
the ownership of a large percentage of the stock in 
both roads. The Boston & Maine owns a sufficient 
amount of stock in the Maine Central to direct its 
destinies. 


Sec. 52. Community of Interest 


(3) The community of interest plan grew out of 
the similarity of interests of different roads, where 
it was not possible for the dominating road to secure 
control. This policy is nothing more nor less than 
the representation of one road upon the directorate 
of another. This representation, which is intended 
to affect the management of one of the companies, 
may represent a majority or merely a minority 
interest. One of the best instances of this type 
of policy in railroad management is to be 
seen in the history of the Northern Pacific 
Railroad. The president of the Great Northern 
road desired a closer affiliation with the Northern 
Pacific, and recognizing the need of a Chicago con- 
nection, the two roads endeavored to secure repre- 
sentation upon the directorate of the Burlington. | 
The story of the warfare brought on in this attempt 
is familiar to all. In nominating the board which 
should represent the various parties interested in the 
Northern Pacific Railway, Mr. Morgan said: ‘‘Every 
important interest will have its representative, who 
will be brought into close touch with the situation as 
a whole, and there should be no difficulty in reach- 
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ing a conclusion that will be fair and just to all con- 
cerned and tend to the establishment of permanent 
harmony among the diffierent lines.’’ 


Sec. 53. The Holding Company 


(4) The most efficient type of control, and the 
one to which most attention has been directed, is 
what is known as the holding company. This term 
is used to indicate a corporation which exists alone 
for the purpose of holding and dealing in the se- 
curities of other corporations. The Southern Pa- 
cific Company, the Pennsylvania Company, and the 
Great Northern Railway Company do not own any 
mileage directly, but they all operate railway 
properties. Such is not the case of the regular hold- 
ing company. Three types of this organization are 
referred to in the report of the Interstate Com- 
merce Commission upon the inter-corporate relations 
of railways. 

(a) The first is called the simple type. This class 
consists of corporations organized for the sole pur- 
pose of holding stock in other railway companies. 
The best examples are the Rock Island Company, the 
Atlantic Coast Line Company, and the Seaboard 
Company. The Rock Island Company was organized 
to concentrate the control of large railway com- 
panies in a few hands. Through its organization it 
controls the Chicago, Rock Island and Pacific Rail- 
road Company, a holding concern, the Chicago, Rock 
Island and Pacific Railway Company, the operating 
company, the St. Louis and San Francisco Railroad 
Company, the Chicago & Alton, the Chicago & Hast- 
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ern, and the Evansville & Terre Haute companies. 
This system of railroads has as its head two hold- 
ing companies, the Rock Island Company and the 
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Chicago, Rock Island & Pacific Railway Com- 
pany, which are responsible for the capitalization of 
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a third of a billion dollars before the capital of the 
actual operating company is reached. 
The Atlantic Coast Line Company, another ex- 
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ample of the holding company, controls the Atlantic 
Coast Line Railroad Company, and through it the 
Louisville & Nashville Railroad, the Georgia Rail- 
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road and Banking Company, the Chicago, Indian~ 
apolis & Louisville Company. The Seaboard Com- 
pany control solely and jointly over three 
thousand miles of railroad, with a capitalization of 
over $215,000,000. | 

Referring to this type of corporation, the report 
mentioned above says, ‘‘it is difficult to discover any 
economic justice in the existence of these holding 
companies and in their enormous issues of securities. 
The only rational explanation, as already noted, is 
their employment as a medium, by larger financial 
interests, to concentrate and perpetuate control.”’ 

(b) The second type belonging to the general class 
of holding companies is the intermediate concerns 
which are used to give control of one railroad over 
another with which it has no capital or corporate 
connection. An example of these is seen in the in- 
stance of the Michigan Securities Company, whose 
capital stock amounted to $20,000, and yet through 
which the €incinnati, Hamilton & Dayton Railroad 
was able to control the Pere Marquette Railroad 
Company. 

(c) A third class consists of the companies 
created for industrial purposes, which in the course 
of their business have purchased railroads through 
the issue of their own securities. The best example 
of these is seen in the instance of the United States 
Steel Corporation, which controls the Lake Erie and 
Bessemer Railroad. 


Sec. 54. Advances Upon Construction 


(5) Some instances of control through advanees 
for construction have been reported to the Inter- 
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state Commerce Commission. The method followed 
was for the construction companies to build the road 
through advances made to them by the controlling 
corporation. This method has been followed in new 
countries where the parent corporation was anxious 
to conceal its identity. 

In many eases the control of a corporation is 
brought about through codperation with a number of 
other railway companies. This is to be seen especially 
in the ease of the terminal companies, where as many 
as ten or twelve railway companies unite for the pur- 
pose of erecting terminal or bridge properties. The 
Chicago Union Transfer Railway Company has 
ninety-eight miles of track, with a capitalization of 
$2,000,000, the major part of which ‘s held by eleven 
railway companies. Another instance is that of the 
short railway line leading to the Poughkeepsie 
bridge; the total capital of which is owned by the 
Lehigh Coal and Navigation Company and five other 
corporations, including the Pennsylvania Railway 
Company. 


Sec. 55. Examples of Consolidation 


The methods of consolidation referred to above 
are well illustrated in the case of what is called the 
Vanderbilt system, and for the purpose of a con- 
erete example, both of geographical and financial 
consolidation, some facts regarding that organization 
are presented at this point.* 

*The facts given in the following pages are taken from ‘‘The Anat- 
omy of a Great Railway System,’’ by H. T. Newcomb. Yale Review, Feb., 
1905, v. xiii, p. 347. 

RT-8 
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‘“‘The Vanderbilt system of railways consists of 
some twenty thousand miles of line lying in the 
United States and Canada, with eastern terminals at 
New York and Boston. Westward its lines extend 
to the Dakotas and Wyoming, while they gridiron 
the great industrial states of the Middle West and 
the granger states of Iowa, Illinois, Wisconsin and 
Minnesota. Among the great cities which it reaches 
are Montreal, Buffalo, Pittsburg, Detroit, Toledo, 
Cleveland, Chicago, Cincinnati, St. Louis, Milwaukee, 
St. Paul, Minneapolis, Duluth and Omaha. The lines 
included in the system are the property of many 
different corporations, some of which bear no rela- 
tion of ownership, tenancy, or contract to each other, 
while in still more numerous instances the interrela- 
tions of the system are so complex as to render their 
description extremely difficult. In addition to com- 
panies wholly within their control, the individuals 
composing the Vanderbilt group of financiers can 
speak witha greater or less degree of authority in 
the management of several other important railway 
corporations, shares in the control of which are 
vested in some of the corporations which they 
actually dominate or in themselves as a compact, al- 
though unincorporated, body of business associates. 


Table Showing Mileage and Relation to System 


I. OWNED 
Name of Co.. Miles Operated. Relation. 
ING YC. - Hon eae eee 3,516.08 Prin. opr. and holding company. 
Lake Shore. ........02.006 1,413.71 N. Y. C. owns 90.58% cap. stock. 
Mich. Central.......5...05 1,668.05 N. Y. C. owns 89.73% cap. stock. 
OnGs 6) &:8t.L...... ss 2,529.67 Lake Sh. owns 29.55% cap. stock, 


giving maj. supposed to be owned 
by indiv. of Vanderbilt group. 
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Lake Er. & West......... 887.00 Lake Sh. owns maj. cap. stock. 

Me OBE are Ste Tare ee wens 523.02 Lake Sh. owns 50.06% cap. stock. 

Pend. G Towa oe. aedecc 251.64 Lake Sh. owns 97.06% cap. stock. 

Pittsb. & Lake Er........ 185.56 Lake Sh. owns 50.83% cap. stock. 

Por; Ham'& Buffs... ds. 89.31 Contr. jointly by N. Y. ©, M. G, 
Can So. and Can. Pace. 

Weta lol. 6 “Mail 242 ocak 133.16 L. 8. and Mich. Cen. each own one- 


half cap. stock. 

L. E., Alliance & Wheeling. 61.00 L. S. owns all cap. stock. 

SIRES SEG LAIN SS Whew, Staton a 7,273.16 No corporate relation; controlled by 
common interests. 

Chi., St. P., Minn & Omaha.1,657.18 N. W. owns maj. of stock. 


I. CONTROLLED 


Phil. & Reading.......... 1,603.33 Reading Co. owns subst. all. 

Cen. Ry of N. Y.......... 676.99 Reading Co. owns 52.91%. 

15 other Cos. of Reading Reading Co. controls by stock owner- 

SNE: Uta! Uae eee ae ne 451.61 ship. 

Del., Lack. & Western..... 947.81 No. corp. connection. Investing in- 
terests common. 

Lehigh Valley ............ 1,382.83 Lake Sh. owns 7.91% cap stock. 

Wat. Docks R. B........... 8.64 Leh. Val. owns all cap. stock. 

Hocking Valley R. R..... 347.00 Lake Sh. owns minority stock. 

(ONES 01 a eee 1,636.60 N. Be C. owns 8.26% outstanding 
stock. 

Pitts. Char. & Yough..... 20.59 Pitts. & L. Er. and Pitts., Cin., Chi. 

‘ & St. L. control jointly. 

Peoria & Pekin Un........ 18.14 C. C. C. & St. L. owns \% cap. stock; 
Lake Er. & W. and N. W. also 
minor. owners. 

Indianapolis Un. Ry....... 12.64 ©. C. C0. & St. L. owns % stock, Penn. 
rest. 


2 
St. L. Termin. KR. A. Ass’n. 52.31 C. C. C. & St. L. own maj. cap. stock. 


‘‘The operating railways of the Vanderbilt system 
number thirteen, with the New York Central as the 
leader, although the railway mileage owned by this 
corporation is little more than 800 miles in length 
and wholly within the state of New York. This 
company owns all but 10 per cent of the Lake Shore 
and Michigan Central voting securities, and through 
the Lake Shore controls seven of the ten remaining 
companies. In addition, the New York Central is 
lessee and operating agent of railways by which its 
line extends to Boston, Montreal, Ogdensburg, Os- 
wego, and the bituminous coal fields of Pennsylvania. 
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The president of the New York Central is also pres- 
ident of the Lake Shore, Indiana, Illinois and Lowa, 
the Lake Erie & Western, the Pittsburg & Lake Erie, 
the Detroit, Toledo and Milwaukee, and the Lake 
Erie, Alliance and Wheeling. He is also a member 
of the board of directors of the Michigan Central, 
the New York, Chicago and St. Louis, the Cincin- 
nati, Cleveland, Chicago and St. Louis, and the Terre 
Haute and Burlington companies. The chairman 
of the board of directors of the New York Central 
is a member of the board of directors of the Chicago 
& Northwestern, the Chicago, St. Paul, Minneapolis 
& Omaha, the Cincinnati, Cleveland, Chicago & St. 
Louis, the Lake Erie, Alliance & Wheeling, the Mich- 
igan Central, the Lake Shore, and the New York, 
Chicago & St. Louis, and is chairman of the direc- 
torate of the last three. Out of a total membership 
of 141 in the directorates of the operating companies, 
ninety-seven, or 668.79 per cent of the memberships, 
are held by nineteen individuals who serve in from 
two to twelve boards each. Four hold forty-three 
directorships in the thirteen companies. The New 
York Central directorate cast eight out of the twelve 
votes in the Lake Shore board, nine of the thirteen 
in the Michigan Central, six of the eleven in the Cin- 
cinnati, Cleveland, Chicago & St. Louis, and six of 
the nine in the ‘‘Nickel Plate.’? Attempts to limit 
control in the Northwestern proved unsuccessful. 
‘“The lines leased to the New York Central with 
mileage are: The Beech Creek Railroad, 159.69 miles; 
the Beech Creek Extension Railroad, 108.62 miles; 
the Boston & Albany, 304.57 miles; the Carthage & 
Adirondack, 15.85 miles; the Fall Brook, 91.51 miles; 
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the Gouverneur & Oswegatchie, 13.24 miles; the Mo- 
hawk & Molone, 182.22 miles; the New Jersey June- 
tion, 11.77 miles; the New York & Harlem, 129.25 
miles; the New York & Putnam, 56.83 miles; the 
Pine Creek, 74.96 miles; the Rome, Watertown & 
Ogdensburg, 409.69 miles; the Spuyten Duyvil & Port 
Morris, 6.04 miles; the Syracuse, Geneva & Corning, 
64.27 miles; the Troy & Greenbush, 5.56 miles; the 
Walkill Valley, 32.88 miles; the West Shore, 478.97 
miles; the Dunkirk, Allegheny & Pittsburg, 90.6 
miles. 

*“The New York Central also operates one road, 
the New York & Mahopac, through the New York 
& Harlem, four minor roads through the Rome, 
Watertown & Ogdensburg as lessee, one road 
through the New York & Putnam as lessee, and five 
roads through the Boston & Albany, the eleven roads 
so operated having a mileage of 312.49. Under con- 
tracts other than leases it operates five short roads, 
with mileage of 28.78, and as agent operates five 
more, with mileage of 87.91. 

“‘The valuation of the railway stocks and bonds 
earried on the books of the New York Central is 
$118,480,725.01, and the dividends received from 
shares of all kinds aggregate $4,507,139.60, or 4.07 
per cent on the total par value, and 3.64 per cent 
of the value on the balance sheet. 

‘“‘The New York Central has also absolute control 
of the Lake Shore road through the ownership of 
90.58 per cent of its voting securities. The finan- 
cial condition of the company and the liberal pro- 
visions of its charter give it great utility as a hold- 
ing company for the other corporations of the sys- 
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tem. As operating company it directly manages 
1,413.71 miles of railway, of which it owns in fee or 
through proprietary companies, 1,064.86 miles, or 
75.32 per cent. 

‘The Lake Shore leases six lines, with a mileage 
of 348.85. The Lake Shore and the Pennsylvania, 
the latter through the Baltimore & Ohio, have jointly 
acquired $55,110,000 in par value of the $140,000,000 
capital stock of the Reading Company. This means 
that the Lake Shore owns undivided half interest 
in $12,130,000 par value, first preferred, $27,980,000 
second preferred, and $15,000,000 common stock of 
the Reading. The Reading Company is a holding 
company, owning a majority of the voting securi- 
ties in the roads of the Reading system, including 
the Philadelphia & Reading Railway, the Central 
Railway of New Jersey, the Atlantic City Railway, 
and minor companies. 

‘The Michigan Central, the operating company 
third in importance, operates 1,668 miles, of which 
326.71 are owned and 1,341.34 leased, including the 
Canada Southern, with 472.30 miles, covering 
branches and five leased lines. 

‘The Cleveland, Cincinnati, Chicago & St. Louis 
Railway operates 2,529.67 miles of railway. There 
are eight subsidiary railways with 759.40 miles. 

‘“‘The remaining companies—the Lake Hrie & 
Western, with 887 miles, the New York, Chicago 
& St. Louis, with 523.02 miles, the Indiana, Illinois 
& Iowa, with 251.66 miles, the Pittsburg & Lake 
Hrie, with 185.56 miles, operate a number of smaller 
lines. 

‘The Chicago & Northwestern, and the Chicago, 
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St. Paul, Minneapolis & Omaha are regarded as be- 
longing to the Vanderbilt system on the basis of 
ownership of a strong minority in voting securities, 
and the confidence of owners in the management. 
The mileage so operated amounts to 5,947.93 miles. 
*“The 20,188.56 miles of railway so far completely 
accounted for constitute the whole of what can prop- 
erly be called the Vanderbilt system. Every mile 
of this aggregate is controlled by corporations in 
which the power of the group of financiers who dom- 
inate the system is at present and for all practical 
purposes absolute. This is not to say that in a very 
few of them conflicting interests are not represented 
by substantial holdings of capital stock, or that in 
any case the control now exercised may not here- 
after be divested. Yet whatever may be lacking in 
these respects, and when all has been said, the sum 
is not much less than complete and permanent finan- 
cial unification. These companies to-day constitute 
a compact and harmoniously conducted system.”’ 
“‘The relations between the Vanderbilt and the 
Reading systems are intimate, inasmuch as the New 
York Central has four directors on the board of the 
Delaware & Lackawanna, one on the Lehigh board, 
and is represented also on those of the New York, 
Ontario & Western, the Erie, the New York, New 
Haven & Hartford, and the Delaware & Hudson. 
The last four roads mentioned operate 5,554.23 miles 
of line. They are in no sense controlled or subject to 
the control of the Vanderbilt group of financiers, 
nor are they in any definable degree subject to in- 
fluence therefrom; but the fact of common member- 
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ship with their common territorial interests, tends 
toward harmony of operations.”’ 


Sec. 56. Extent of Railroad Consolidation 


The extent to which control of railroad corpo- 
rations has gone on in America is well shown in the 
statement that 46 per cent of the 16 billion dollars 
of stock issued by railroad companies is owned by 
other railway corporations, while but 15 per cent 
of the bonds, amounting to $1,440,000,000, are held 
by railway corporations. Such widespread owner- 
ship of railway stocks and bonds is not alone for the 
purpose of investment. The holdings in the stocks 
of other railways has for its object either the con- 
trol or the influencing of the management of the cor- 
poration whose operations are of real concern to the 
holding company. As has been indicated, these hold- 
ings are always sufficient to insure control; and even 
in the instance of the minority holdings guarantee 
of an effective influence in management evidently 
exists. 

An extraordinary concentration of railway inter- 
ests is now an assured fact in the middle Atlantic 
seaboard, and through it competition has been prac- 
tically eliminated. The situation in the western and 
northwestern sections of the country has been 
brought to the attention of the public through the 
legal actions in the case of the Northern Securities 
Company and statements that were freely made 
regarding the holdings of Harriman, Hill and Mor- 
gan clearly indicate widespread control over rail- 
road organizations. When one remembers that by 
one removal of a holding company from the prop- 
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erty actually operated, 26 per cent of the stock 
makes it possible for the holding concern to control 
the operating company, the importance of the deci- 
sion of the Supreme Court in the case of the North- 
ern Securities Company becomes markedly clearer. 

Recent legislation by Congress (1920) providing 
for railroad consolidation only under the authority 
and control of the Interstate Commerce Commission 
promises to cure many of the evils of the past in 
this respect. 
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PART III 
THE OPERATION OF RAILWAYS 
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CHAPTER I 


GENERAL ADMINISTRATION 


Sec 57. Types of Organization 


The organization of a railway, especially one of 
the great modern systems, is as complicated as that 
of the federal government itself. It begins with the 
shareholders, who through the election of the board 
of directors delegate their powers, and from them it 
spreads like a fan into many departments and to 
thousands of individuals. In type it may be despotic, 
federal or codperative. (1) The first of these desig- 
nations, can be applied to the organization of a rail- 
road which is under the domination of a great per- 
sonality, which because of its control is able to re- 
move men from their positions without carrying 
the matter through the immediate superiors of the 
person affected. It is despotic also in so far as 
policy can be directed through the control of the 
individual. ‘‘The tendency is toward the concentra- 
tion of authority in one man; the effort is a sort of 
congestion at the periphery of which he is the center. 
Everything in the direction of progress and reform 
must be initiated by the head of the management. 
* * * Tt is not well for the heads of departments 
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to be confined to registering and executing the edicts 
of the responsible manager of the railway property. 
If this course be pursued, then the official head will 
be taxed beyond his individual capacity and the ma- 
chine will not be at its maximum state of efficiency. 
It is this reservation by the central head of all power 
to originate charges, which is to be safeguarded 
against in the organization of great railway sys- 
tems.’’* (2) The federal type of organization is one 
often seen; in it the division of labor is apportioned 
among many departments having specific heads. 
Officials on this plan of organization are given a good 
deal of freedom in the management of local affairs 
and are only constrained for the general good. It is 
in a measure a protest against too great uniformity 
under which individual judgment is given little 
opportunity. (3) The codperation type is found 
in those companies where the railroad managers 
and superintendents consult with an advisory board, 
made up in part from their own members and from 
representatives of the board of directors. This form 
of organization has the advantage of creating har- 
mony and a cooperative say among the different 
departments. 


Sec 58. Method of Organizing 


While these designations apply to the type of 
organization, the method of actually apportioning 
the division of labor to different departments is an- 
other matter. Ordinarily two forms are followed, 
which are known as the divisional method of organi- 


*Haines, American Railway Management, p. 156. 
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zation and the departmental. To these two should 
be added a third, which is found in the combination 
of the two, as seen in a number of instances. 

(1) The divisional organization provides for the 
breaking up of the mileage into convenient sections, 
which are termed divisions. In each one of these is 
a complete organization, beginning with the superin- 
tendent and going on down to foremen of trackmen. 
Over the divisions are general officers who communi- 
eate directly with the superintendents of divisions, 
and they in turn communicate with their staffs and 
the officers under them. It is contended that 
the divisional form of organization forces an im- 
mense amount of detail upon the superintendent 
in large systems, there must be general officers who 
give their time to the management of general mat- 
ters, such as the movement of freight over the sys- 
tem as opposed to the division only. 

(2) The departmental organization is described 
in some degree by its name. It is the kind of or- 
ganization found in the division of labor, not on the 
mileage basis, but on the basis of the kind of work 
done. The department is, in the case of small roads, 
as extensive as the mileage. The difficulties of its 
workings at times are such as to create friction be- 
tween different departments, because the conduct 
of the business is parallel rather than perpendicular. 

(3) The advantages of the two methods have 
brought about a combination, where in some in- 
stances the department organization is as broad as 
the mileage, and in other instances the operation of 
the road is earried along divisional lines. It would 
be difficult to use the divisional organization in its 
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entirety since some of the departments must have 
knowledge of conditions over the entire road. Thus 
there is no divisional treasurer, since one can do the 
work more satisfactorily as a system department. 


Sec 59. Division of Work in Railroad Organization 


The president of a railroad is the connecting link 
between the board of directors and the working or- 
ganization. His duties are general in character, 
largely supervisory, and under the general policy of 
the board of directors he attempts to carry on the 
business of the railroad. With him are associated in 
most cases a number of vice-presidents who are at 
the head of the great departments of the railway. 
Speaking generally, the work of a railway company 
is divided into some six divisions. These are: first, 
the general office, where the receipt and expenditure 
of money,—the accounting, the auditing, the pur- 
chases, and matters relating to the entire road are 
taken care of; second, the operating department, 
under the direction of which trains are moved and 
traffic carried on; third, the maintenance of way and 
construction department, the officers who have this 
in charge being expected to keep up the railway and 
earry on the construction of bridges, new lines, and 
buildings; fourth, the traffic department, in which is 
gathered the work of extending the business of the 
road and getting freight, developing the movement 
of passengers and establishing relations with ship- 
pers; fifth, the legal organization, for every well 
equipped railroad has many legal matters to pass 
upon in the everyday operation of its lines and in the 
development of its policy; these matters require the 
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attention of trained men in the law, and sixth the 
division in which the supervision of miscellaneous 
matters is placed, such as the care of real estate, the 
sale and acquirement of land, matters of pension and 
relief, insurance, ete. 

The tendency in all railroad organizations seems 
to be toward centralization of administration. This 
is seen even in the development of buildings. The 
railways now either own or lease their own buildings 
which are devoted to the housing of the general 
offices. It has been found further that it is prac- 
tically necessary to provide a supreme authority at 
all points where action must be taken, and that in 
connection with this condition it is essential to out- 
line carefully and thoroughly the arthority and re- 
sponsibility of positions, while at the same time con- 
forming the duties to the capacities of those who are 
to occupy the places. Railroads have learned also 
that it is wise never to subordinate an individual to 
two or more persons, but rather to put him under the 
direct control of one individual who is responsible 
for his work. As the lines have developed, the neces- 
sity of discipine, of order, and of conscientious ad- 
herence to duty are more and more impressed upon 
the managers of great railways, and the tendency is 
markedly in the direction of centralizing the au- 
thority rather than localizing it. There is danger in 
either direction when carried to the extreme. Where 
large local powers are given to superintendents lack 
of harmony of action is likely to result; while, on the 
other hand, elasticity and thorough Imowledge of the 
conditions in a community are apt to be less if the 
centralization is too great. The railroads have at- 
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tempted to avoid these extremes, as is clearly shown 
in the instance of the roads whose plans of organiza- 
tion are shown in the accompanying charts. 


Sec. 60. Examples of Railroad Organization 


The Chicago & Alton road is a comparatively 
short line, and under its organization the president 
deals directly with the general solicitor, general man- 
ager, and traffic manager, the chief engineers, audi- 
tors, treasurers and purchasing agents. The division 
superintendents are responsible directly to the gen- 
eral manager, both in the matter of movement of 
traffic and of the maintenance of way. In the case 
of the Illinois Central a different type of organiza- 
tion is to be seen, in which the power of the road is 
concentrated under a few heads. It is thoroughly 
organized on the legal side, with general counsel, so- 
licitor and consulting attorney, who are either co- 
operators with or individually responsible to the 
president. The road’s organization calls for two vice- 
presidents. The first vice-president has direction of 
the work of the treasurer, the comptroller, the audi- 
tor, the land commissioner, etc. The second vice- 
president is assisted by the assistant general man- 
ager, an assistant second vice-president, and the 
traffic manager. The assistant general manager has 
charge of the movement of transportation, of motive 
power, and the maintenance of way; while the traffic 
manager has charge of the freight agents, passenger 
agents, and the superintendent of hotel service. The 
superintendext of divisions in the case of this road is 
responsible to department heads. Thus he is affected 


131 


GENERAL ADMINISTRATION 


“AemTrey woipy » OsedINO UoTyezrUeSI1Q «W94shs,, WoIg 


‘B10v “LU ‘SL0V ‘N&aD 


“‘BL0V “SS¥d 
“MG 


“ara 7708 


“LOU Sv | 
“Nad “LSSY 


‘L0v ‘ssid 
“UNIS 


SvoLoauia 
40 auvog 


SuagIOH 
woois 


132 


RAILWAY TRANSPORTATION 


Organization of the Illinois Central Railroad. 


From “System.” 
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by the departmental organization in that he must 
report to the general superintendent of transporta- 
tion, of machinery, the chief engineer, and the as- 
sistant superintendent, in case his division is south of 
Cairo. 

The Erie Railway is described in many of the 
magazines and articles as a road elaborately organ- 
ized, with authority focused in the president of the 
road. The four vice-presidents have charge (1) of 
the freight and passenger department, (2) of the 
direction of the Erie & Ohio division chief engineer, 
superintendent of motive power, superintendent of 
dining cars, telegraph superintendent, and purchas- 
ing agent; (3) of the treasurer’s and auditor’s de- 
partments and transfer agents; and (4) the direction 
of the coal companies, whose business is a large factor 
in the Erie’s organization. The Erie Railroad in its 
organization has divided its mileage into two gen- 
eral divisions, known as the Ohio and the Erie. Over 
these general superintendents preside, with, in the 
instance of the Erie division, an assistant general 
superintendent of marine service, and in the case of 
the Ohio division an assistant superintendent at Chi- 
cago. Hach general division has a general manager, 
who is under the direct supervision of the second 
vice-president. The actual direction of the work of 
the road is in the hands of the fourteen division su- 
perintendents, to whom report the usual officers, such 
as dispatchers, engineers, master mechanics, ete. 
The general counsel of the road is in direct associ- 
ation with the president and on the same standing 
as the vice-president. , The general solicitor reports 
to the first vice-presideni. 
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Railroad men usually regard the organization of 
the Pennsylvania Company as one which shows 
clearly the plan of subdividing authority rather than 
of concentrating it. The road has three vice-presi- 
dents in charge respectively of traffic, accounting and 
auditing operations, and maintenance. <A general 
manager associated with the third vice-president in 
the operation of the road has general supervision 
over the movement of trains and maintenance of 
equipment. He is assisted by five general superin: 
tendents, who have charge of general divisions. 
Under the general superintendents there are thirty 
other superintendents, and in each of the divisions 
are the different assistant officers, such master me- 
chanics, division operators, trainmasters, foremen, 
and the like. There is also a superintendent of mo- 
tive power and a master mechanic under the general 
superintendent of each of the five divisions. 

[ Note.—Since the above was written the organ- 
ization of the Pennsylvania has been changed to a 
regional system.—Ed. ] 


Sec. 61. Divisional Officers 


Taking at this point the office of general super- 
intendent for some further discussion, it will be 
found that each general superintendent has a staff 
which assists him in the supervision of the road 
under his charge, in the movement of trains, the 
maintenance of way, the repair and building of equip- 
ment, and in the securing of traffic. A division of 
the railroad is usually about one hundred miles, 
varying from 80 to 150, according to the density of 
traffic and the general conditions along the line. As 
has been said before, such a division is under the 
direction of the superintendent, through whom all 
matters relating to tke division pass, whatever they 
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may be, except in the case of roads where a depart- 
mental organization exists. In such cases depart- 
ments may be organized which have charge of equip- 
ment or of the movement of transportation. Where 
this is true the division is merely a branch of the 
department, but usually the division superintendent 
has the complete organization under his direction 
and control. These officers may be listed at this 
point: 

The Division Engineer is in charge of the right- 
of-way, and has under his direction the road masters, 
master carpenters and laborers. 

Assistant Division Engineer. Each division 
usually has at least one competent assistant engi- 
neer. He should be a man of practical experience, 
able to look after all work during the absence of the 
division engineer, superintend any structure, make 
surveys, and do any work the division superintendent 
or division engineer may require. 

The Track Supervisor reports to the division en- 
gineer, and he has charge of such number of miles 
of road as will enable him to give personal super- 
vision to all important work on the part of the road 
of which he has charge. Each part of road so divided 
is numbered and known as a district. 

The Track or Section Foreman is under the di- 
rection of the track supervisor. He has charge of a 
section, depending on the number of tracks and the 
traffic, which should not be too large to be properly 
eared for. He also has charge of the extra gang fore- 
men when such are necessary. 

The Water Supply Foreman reports to the di- 
vision engineer direct. He has charge of all water 
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stations within certain well defined limits. He also 
keeps up repairs and sees that all stations are sup- 
plied with fuel, and that pumpers are on duty and 
water always ready for engines. - 

The Foreman of Structures must be a competent 
man in charge of a gang of skilled carpenters, there 
being one such gang for each division, whose duty it 
is to keep in proper repair all buildings. Under him 
also is the bridge foreman, with a gang of carpenters 
and laborers to repair all bridges and trestles, and 
the foreman of masonry, with a gang of masons and 
helpers. 

These all report to the division engineer. Next 
in importance to the engineer is the master mechanic, 
who has charge of equipment. This officer is assisted 
_by a road foreman of equipment and an enginehouse 
foreman, to whom the enginemen and firemen and 
the car inspectors report. The trainmasters are in 
charge of the train service, both freight and passen- 
ger, and with them are associated the station mas- 
ters, to whom all passenger conductors, track men, 
freight conductors, brakemen, switch tenders, lever 
men, yardmasters, and baggage men report. The di- 
rector of the actual movement of trains is the chief 
dispatcher, and to him telegraph operators, train dis- 
patchers, and linemen report. The supervisor of 
roadway has under his direction the track foremen, 
watchmen and bridge tenders. 

The detail of railroad organization and em- 
ployee’s work is instanced in the case of a freight 
conductor, who is required before taking his train 
from the terminal to check initials and numbers of 
all cars and in ease of broken seals to examine the 
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contents of the car, for the purpose of comparing 
them with the bill of lading. When this task is com- 
pleted, he reports to the yard office and examines the 
train book, for the purpose of checking the cars 
which compose the train. As the train proceeds, 
records are kept of cars set off and freight taken on. 
At the divisional point the yard master receipts for 
the remaining cars. The report of car movement 
is sent to the car accountant, and from the move- 
ment the mileage record is made. 

Under the tonnage system of locomotive rating, 
the engineer reports to the enginehouse foreman the 
figures for the performance of his engine on its trip. 
If he fails to pull the rated tonnage, it is either be- 
cause the locomotive is out of order or because he 
cannot operate the engine. From the roundhouse 
records the master mechanic has a means of check- 
ing engine ratings with actual performance. (See 
Chapter ITI, Part ITT.) 

Each of the officers and employees of a railroad 
is expected to make a report to his superior, and the 
superior officer turns in a statement to the superin- 
tendent of the division. These reports are regular, 
occasional, and special, and when grouped come 
under the heads of maintenance, motive power and 
equipment, construction, passenger department re- 
ports, freight department reports, and general 
reports. According to the summary of employees 
presented by the Interstate Commerce Commission 
for a recent year there were 1,672,074 persons 
employed by the railway companies. This number 
on the basis of each 100 miles of railway would be 
735, an increase of nearly 50 per cent over that of ~ 
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1901. The complete classification for the year men- 
tioned above is given in the table below: 


Per 100 

miles 

CLass— Number. of line. 
MRCURIAP DIOPTRIC Cheah 8) oe 3) 66: 65-0 a 6! b Suh seer ae 6,407 3 
We DOM PERETTI cere caw ees avg ee clwed cies 7,549 3 
Sp@ncmmeronice Gldrkec. So... boc Po a eee 65,700 29 
BROMO IR SGE 3 410s oo ed ad cesh's bald Se ok 35,649 16 
eRe TIE SRO Sos siden oe apn sss.e HES cen 152,929 67 
WneIeMen. . <=. eek ces te Pe Te cert ate 65,298 29 
BeCUNME? trucos ves xh Oik Satie Sh 69,384 31 
(NS eee Ey ae rgeen nome rae ee 48,869 22 
SEM NOMENEN Se eS i, Nok st cle ade rele ns 134,257 59 
PLS op Cd as AGE SSB ee Bint aL ee a lr 55,244 24 
TEMES Poel is hho ha Sy sale e/ als ac Ae Dy ete VaR 70,394 31 
RE DIENER. Not 5 a5 hea 5 aA'je einer Hiokeiecs Sm aie = 221,656 o7 
DOM POCEITIET) . .  Aye'e!s ooo ns ange oo} ue oe we ae 41,391 18 
Bren ree OER cs oo saa.) sale ge 8S 367,277 162 
Switch tenders, crossing tenders and watchmen... 53,414 23 
Telegraph operators and dispatchers........... 39,193 17 
Employees—account floating equipment........ 9,139 4 
All other employes and laborers............... 228,324 100 
ee a ahi ks sc Bis o bo we bie’ a steht 1,672,074 %35 


Discussion often arises as to whether railroads 
should buy or manufacture their supplies for re- 
pairs, when these can be purchased in the open mar- 
ket. In determining the cost of actual manufacture 
by the road, railroad managers are apt to forget that 
freight should be charged on the raw material, and 
that cars used for such purposes might have been 
operated for paying freight, and in consequence 
have earned general expenses and interest. On the 
other hand, the shop capacity of most roads has not 
increased in proportion to the business, so that extra 
work, outside of limited repairs, crowds the shops 


140 RAILWAY TRANSPORTATION 


and increases the cost of the work. Articles used 
by railroads, where they are of a special character, 
ean be made more economically by special firms. In 
most instances the companies have begun the manu- 
facture of parts for the purpose of forcing down the 
price. This has succeeded, and competition today 
makes it possible to buy more cheaply than to manu- 
facture. It is also a question as to whether railroad 
companies can afford to keep up with the times in 
the purchase of the latest machinery, tools and equip- 
ment, and if this is not done, the cost of production 
is increased, and it takes a longer time to turn out the 
work. The ordinary manufacturing plant is prac- 
tically refitted every ten years. There is no question, 
however, that it pays railway companies to do some 
_ manufacturing in order that they may keep good 
men at work during dull times and maintain their 
shop organization throughout the year. In some 
cases railroads extend the principle of doing their 
own work to construction, and place in charge of the 
chief engineer all of the building and laying of 
tracks. In other cases the roads have their operat- 
ing department put in bids in competition with other 
contractors. If the contractor’s bid is lower, he gets 
the job, but if it is not the railroad constructs its 
own right of way. It is necessary, however, where 
such enterprises are carried on by the railroads, that 
the bookkeeping and accounting system shall be 
unusually well developed, in order to check the 
wastes that are likely to occur. 
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Sec. 62. Requirements for Admission to Railroad 
Service 

Coincident with the growth of the railway in 
mileage, in capitalization and in density of traffic 
Save been the increased requirements for admission 
to the railway service. This is especially marked in 
the demands made by the companies for young men 
in good health and of good habits. As an example of 
this statement is the fact that the railway will not 
take for the position of fireman a man under twenty- 
one or over twenty-seven years of age, and his con- 
dition,—health, eyesight and hearing,—must be the 
best, his habits free from dissipation, and his educa- 
tion sufficient to make him capable of understanding 
directions and orders. It is the policy of most lines 
to promote men to positions above from the lower 
ones. Thus, enginemen are selected from firemen, 
conductors from brakemen, station agents from tele- 
graph operators and clerks. In very few instances 
have the railroads as yet awakened to the wisdom 
and necessity of educating and training their men to 
larger efficiency. ‘‘A railroad system properly or- 
ganized has its staff, field and line officers, its supply 
departments, its inspectors, its divisions, and its dis- 
tricts of operation; in a word, it is an army whose 
office is to stay; not to devastate but to transport the 
people and products of a country. This is its func- 
tion, and to this end all of its efforts are directed; 
and to accomplish this end successfully discipline is 
as essential as in a military organization. * * * 
This discipline should be really a teaching or 
training for those who are to enter upon the work. 
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There should be preliminary examination for physi- 
eal, mental and moral suitability; physical examina- 
tion to discover serious defects unfitting men for 
work; some test of knowledge in ordinary school 
branches, and of honesty and sobriety. The flag- 
man, the telegraph operator, the fireman should be 
able to see and to hear, to read and to write, to keep 
sober and to tell the truth, and it is due to the public 
they serve, and to the employers with whom they 
serve, that their ability to do these things should be 
tested before they are tried in actual service and 
found wanting. Knowledge of train rules is a prime 
requisite, and proficiency is necessary for advance- 
ment. Examinations and records should be kept of 
ability, accidents avoided, ete. Esprit de corps must 
be developed among the men. This is the spirit 
which impels the flagman to go back in snow or rain 
to stop an approaching train instead of lurking in 
the rear of the caboose, which nerves the engineer to 
stand at the throttle lever when danger is impending 
rather than leap for life and leave his passengers to 
their fate. This is the spirit which results from 
training mind and body to do the right thing at the 
right time, that true discipline which is the founda- 
tion of efficient service.’** 

Publie opinion should place blame where it be- 
longs in case of accident—on violated train rules; 
and the men who are guilty of this should be held 
responsible for murder; employes who neglect duty 
should be liable to the courts. 

In Europe this technical education has been de- 


*Haines, American Railway Management, pp. 8, 13. 
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veloped very considerably, and here and there Amer- 
ican lines as in the instance of the Chicago, Burling- 
ton & Quincy, the Reading, the Lehigh, the Santa 
Fé, the Great Northern and the Northern Pacific, 
have made attempts to give some instruction in the 
duties of the different positions. The Santa Fé Rail- 
way, in particular, found itself a few years ago in 
the position where it had two men only who could 
fill a foremanship in charge of the work of repair 
shops, and one of these was not especially well 
adapted by temperament, so that the road was in a 
measure at the mercy of anemploye. In consequence 
of this situation, the road began to develop a school 
of apprentices, which was put under the direction of 
a man who had been trained in the public school sys- 
tem and who understood educational methods. In 
many instances the companies encourage their men 
to take work in correspondence schools or in local 
Y. M. C. A. night schools, but outside of occasional 
conferences or short time correspondence school 
courses very little is done on the part of the rail- 
ways to educate their men for the work that they are 
doing except through the experience of everyday 
labor. 


Sec. 63. Pensions, Benefits and Bonuses 


Continuance of employment, both from the stand- 
point of the railway and that of the men, has been 
considered as highly desirable, and in the endeavor 
to better the personnel of the service and retain em- 
ployes for long periods of time, the railway com- 
panies have organized pension systems or established 
premium payments in shop work, or permitted the 
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men to purchase stock on advantageous terms. ‘The 
Baltimore & Ohio in 1889 organized the first railway 
pension system in the United States, and the Penn- 
sylvania Company in 1900 the second. The Illinois 
Central also has a pension plan which illustrates the 
principle of organization. Under this plan, men 
sixty years of age who are incapacitated, or men who 
are over sixty-five years of age who have been in the 
service ten years, receive an annual pension of one 
per cent of their monthly salary for each year of 
their service. Besides the pension system, some of 
the roads have granted employes the privilege of 
purchasing stock on advantageous terms. Amounts 
are deposited from time to time, and such deposits 
bear a three or four per cent rate of interest. When 
an amount equal to the agreed upon price of the stock 
has been accumulated, the share is transferred to the 
employe. This method of securing a larger interest 
in the affairs of the company has been carried on by 
the Illinois Central in particular and recently has 
been adopted by the Great Northern Railway, which 
has organized a concern known as the Great North- 
ern Employes’ Investment Association, Limited 
The shares are purchasable through a certificate 
plan, upon which seven per cent interest is payable 
by the company. 

Recently the Santa Fé Railroad Company issued 
circulars to employes suggesting the buying of lands, 
the purpose being to ‘‘encourage thrift and assist 
employes to accumulate something.” The price of 
farms in Texas is still very low, but constantly in- 
creasing. Employes are strongly advised to pur- 
chase farms as a sure investment, and the company 
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presents an elaborate plan for aiding them, by meet- 
ing the instalment notes. The employe is to select 
the land, make a bargain with the owner, have a 
lawyer examine titles and take care of the papers, 
then turn over the title, making payments to the 
company in such instalments and for such time as he 
likes, giving the treasurer of the railway company 
the necessary authority to deduct monthiy payments 
from the buyer’s wages. The company is benefited 
by having a larger proportion of its employes who 
possess an interest in the country and wish perma- 
nent employment. It is hoped to change the large 
class of ‘‘floaters’? who move from road to road, 
saving nothing and having no hope for the future, 
and transform them into land-owning citizens with 
a home for old age. 

In 1901 fourteen reading rooms were established 
on the Santa Fé, seven east and seven west of Albu- 
querque. ‘‘The privileges of these reading rooms 
consist of all the latest books, all the leading peri- 
odicals of the country, baths, games of all kinds; lec- 
tures are also provided by the eminent educators of 
the day, on social and scientific subjects,—lectures 
on astronomy, chemistry, geology, physiology, soci- 
ology, and kindred topics. These privileges are ab- 
solutely free to all employes and their families, and 
the community in the smaller towns has always been 
invited and welcomed. More than 10,000 books are 
in circulation on the Santa Fé system.”’ 

An increasing number of railways have estab- 
lished employes’ relief departments in the last fifteen 
years, the purpose being to solve the labor problem. 
Railway employes may obtain insurance from three 
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sources: (1) from accident or life insurance compa- 
nies; (2) through membership in a brotherhood or 
union; (3) through the relief department of the em- 
ploying company. Until recently the first method 
was the most in vogue, and the second next. The 
type of organization shown in the employes’ relief 
department was copied partly from the Employes’ 
Accident Insurance Association of the Grand Trunk 
Line, founded in 1873. The conditions imposed upon 
the employes who are eligible to this fund are usually 
that they shall be less than forty-five years of age 
and able to pass a satisfactory physical examination. 
The funds are derived from the contributions of 
members, an appropriation by the company for the 
expense of management and administration, and 
from the interest of funds set aside by the company. 
The monthly contribution of employes ranged from 
75 cents to $7, according to the wages, class and 
amount of benefit. The members contributing to 
the relief fund are entitled to free surgical attend- 
ance and a certain amount of relief pay during a 
period of sickness. 

The pension systems established by railway com- 
panies are based on a careful study of European 
plans, though modified so as to adapt them to Ameri- 
can conditions. In the case of the Pennsylvania 
Company a certain sum is set aside to meet the con- © 
ditions of the Pennsylvania list. Over one thousand 
persons were on the list the first month. Under the 
plan adopted by this company, the employes receive 
an allowance from the relief fund association, which 
may be as high as $8.35 per month. When this is 
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combined with the pension allowance the resulting 
sum is estimated to be about three-fourths of the pay. 

In many of the railway companies accident and 
benefit insurance have been established, which varies 
in accordance with the salaries of the men employed. 
Payments are made in the case of sickness or of dis- 
ability, and the company calls upon the men for the 
payment of so much per month, which varies with 
the amount of the salary. All of the railway com- 
panies maintain corps of surgeons and have usually 
at division points hospitals or hospital equipment 
where men who are injured or are sick may be taken 
care of. | 

In the shops where high grade mechanical labor 
is employed, a number of the roads have found it 
desirable to encourage greater efficiency by the 
stimulus of extra pay. Two methods in particular 
have been followed, one known as the premium sys- 
tem, and the other as the gain sharing system. The 
premium system is based upon a normal standard of 
work on certain kinds of tasks. Against this normal 
standard is placed a fair payment on the hour basis. 
Any employe who can furnish the work in a shorter 
number of hours than normal, providing the work is 
accepted, receives a premium. This system encour- 
ages great and constant effort on the part of the 
employe. The gain-sharing system differs in this 
respect, that any gain which is secured by the careful 
use of machinery, material and time over the usual 
cost is divided between the company and the men 
doing the work. 
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With the rapid development of the railroad has 
come the trade union and kindred organizations 
among the employees of the railroad. Outside of one 
or two instances the organizations are confined to the 
operating side of the business. The oldest unions are 
the Brotherhood of Locomotive Engineers, 1863; Or- 
der of Railway Conductors, 1868; Brotherhood of Lo- 
comotive Firemen, 1873, now combined with the En- 
ginemen and the Brotherhood of Railroad Trainmen, 
organized in 1883. The purpose of the unions is to 
secure a satisfactory wage scale, hours of employ- 
ment and appeal of grievances. These objects at 
once raise an issue between personal management 
and management by trade agreement and where ac- 
cepted in its entirety establishes a dual management, 
since the manager does not possess full authority of 
dismissal under the agreement. The membership of 
these unions numbers over 300,000. 

It is impossible to deal with the organization of 
a railway company in one chapter or even in a book 
by itself. What has been set forth in these pages is 
a general outline only of the plans of organization 
usually followed and of the relations of some of the 
principal officers to each other. The reader who de- 
sires more detail relative to the organization of com- 
panies is referred to such books as Byers’ ‘‘Keo- 
nomics of Railway Operation,’’ Hoff & Schwabach’s 
“Official German Report of American Railways,”’ 
Wellington’s ‘‘Economic Theory of Railway Loca- 
tion,’? and McPherson’s ‘‘The Workings of Rail- 
roads.”’ 


CHAPTER II 
MAINTENANCE OF WAY 
Sec 64. The Basis of Modern Railway Construction 


The passage of forty years has seen a remark- 
able change in the point of view regarding railway 
construction. In the earlier days the emphasis was 
placed upon the reaching of towns by new lines and 
the frequency of trains. Today railway managers 
seek straight lines, low grades, and a decrease in 
train mileage. The argument two score years ago 
was based on the necessity of finding traffic, of get- 
ting to the towns easily, and with low cost of con- 
struction. In contrast to this, the emphasis in pres- 
ent construction is upon density of traffic and larger 
tonnage to each train. The attempts at improve- 
ment and reconstruction of railroads have all been 
in the direction of enlarging the efficiency of the line 
as a traffic carrier, and the desire has been to increase 
the size of the trainload, and to earn money as a 
consequence through the decrease in the number of 
train miles. The change that has taken place in the 
principle of operation as indicated by this statement 
is clearly shown in the table given on the next page, 
covering a recent period of twenty years. 
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RAILROADS OF THE UNITED STATES 


ght 


Miles Operated. 
Miles. 

Per Mile. 
ate per T-mile, 


Freight Traia 
Total. 


Ton-Mile Frei 


ie} 
3,187 39,302,209,249 410,458 1.236 129 

2808  49,151,894,469 402,192 1,057 144 
1890 157,976 482,900,422 3,056  79,192,985,125 505,095 93 165 
1895 177,746 449,291,238 2,527  85,227,515,871 479,490 .839 189 
1900 192,556 492,543,526 2,558 141,596,551,161 735,352 .729 271 
1905 216,975 546,424,405 2,519 186,463,109,510 861,396 .766 322 
1906 222,340 594,005,825 2,672 215,877,551,241 982,401 ..... 344 
1907 227,454 629,995,723 2,769 236,601,309,103 1,052,119 .759 357 


1882 95,752 305,118,035 
1885 122,210 342,288,770 


Upon examination of this table it will appear 
that since 1882 the freight train mileage de- 
creased from over 3,000 miles to each mile of oper- 
ated line to less than 2,800, while, on the other hand, 
the number of ton miles for each mile of line oper- 
ated increased from 410,000 to over 1,000,000. 
The same story is told in the figures regarding the 
number of tons per train. A train carried on the 
average only 129 tons of revenue tonnage in 1882, 
and this had increased to nearly three times that 
amount in 1907, the figure then being 357 tons. 

In this same period of twenty years referred to 
above a strong reaction had taken place against the 
tendency towards expansion and new construction. 
It was necessary, in order to learn this lesson, that 
the railroads of the United States should be forced 
to pass through a period of economy and hard finan- 
cial conditions, even to the point of many receiver- 
ships. Compared with the existing mileage, new 
construction goes on actively enough, but it is very 
moderate as compared with the building of earlier 
days. This policy of expansion has now given place 
to one of betterment and railroads are today invest- 
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ing large sums in track and equipment, so as to in- 
crease the trainload as much as possible. 


Sec. 65. Grade Reduction 


The emphasis of railroad managers is now given 
to the reduction of grades. It is but recently that a 
continental trunk line erected what is called a high 
line around a town in a western state. For many 
years the road had been dragging its trains in and out 
of the town over heavy grades to the tracks above. 
This caused an additional cost of operating the trains 
of not less than $25,000 a month on this one section 
alone, besides delaying greatly the traffic movement. 
The improvement cost about one million dollars, but 
it is said the road will receive enough benefit in the 
way of lowered cost and larger tonnage to pay inter- 
est and principal in seven years. The new high line 
is a continuation of the railway on both sides of the 
town at the same grade, and further west on the same 
railroad an extension is now being built through the 
Bad Lands for the purpose of securing a lower grade 
and more nearly a water level route than exists on 
the present line. The Chicago, Milwaukee & Puget 
Sound road built recently to the coast has every va- 
riety of improvements to decrease grades wherever 
expedient with capital cost. The cost of the road, 
while much greater than if built on a different policy, 
will nevertheless be quickly made up by the in- 
creased earnings and lower cost of operation. The 
construction work of the present day, by the use of 
steam shovels, track-laying machines and the like, 
is much cheaper in many respects than in the days 
when roads were first built, although ties, rails, right 
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of way, and labor are more expensive. The keeping 
of the grade to the lowest possible point pays larger 
returns, as is shown by the fact that on a 100-mile 
division the decrease in expense would amount to 
not less than $54,429, which, if capitalized at a five 
per cent basis, would mean a saving in capital of over 
$1,000,000. This statement is based upon the sup- 
position that there is but one train each way per day. 

A writer upon this topic of grades stated some 
time ago that ‘‘discipline and technical training 
have brought the generality of railroad operations 
up to a high degree of efficiency, but the practical 
working out of grade economies has not, as a rule, 
been attended to with the same degree of skill and 
completeness. This is not because the matter is com- 
plex, for it is essentially simple; but it is of a nature 
outside the tactics of railroading which discipline and 
skill have perfected. It belongs to the higher sphere 
of management, where success makes requisition 
alike upon individual initiative, codperation of di- 
rectors, good credit and favoring circumstances. 
The comprehensive reconstruction of a railroad falls 
after all within the day’s work of comparatively few 
men. Of these still fewer have the free hand and the 
sense of proportion to work out their improvement 
policy, even for a moment, into a well-appointed 
whole.’”? Any railroad might easily absorb an un- 
limited amount of capital in improvements before it 
could be brought to perfect physical condition. Un- 
der old calculations improvements might have been 
carried to where a yield of six or seven per cent 
would have resulted, but under new conditions, where 
trafic is more concentrated, the same improvements, 
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carried perhaps to a somewhat further degree, would 
yield to-day nine or ten per cent. In most roads 
there is a section or two which because of its pe- 
culiar imperfections limits the number of trains as 
well as the amount of the traffic. It is by no means 
rare to find some heavy grade in a railroad that 
requires the breaking of trains and the low rating of 
locomotives in order to make it possible for them to 
drag their load up the grade. Railroads that have 
relied solely upon their original investment are 
placed at a great disadvantage in spite of low capi- 
talization, when compared with roads that have con- 
stantly made improvements in their roadbed, grades, 
locomotives and cars. It is for this reason that roads 
like the Southern and the Erie, which, while en- 
deavoring to improve themselves, have not invested 
a sufficiently large amount of capital to bring the 
roads up to modern conditions, do not reap the 
largest results. On the other hand, roads like the 
Pennsylvania, the Union Pacific, and the Great 
Northern have been practically reconstructed, and 
they are now in a position to get out of the pros- 
perity in the territory through which they pass the 
largest measure possible. Their position is con- 
stantly strengthened, both as a carrying road and as 
a financial going concern, because of their ability to 
keep up with the demands made upon them for the 
movement of traffic. 


Sec 66. The Cost of Railroad Construction 


Mr. John F. Wallace is an eminent authority upon 
the building of railroads and the conduct of engineer- 
ing enterprises. In an article in the Engineering 
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Magazine* he has set forth the fundamentals of the 
cost of railroad construction, aud so well has the 
matter been put in a comparatively short space that 
nothing better can be done in this section than to 
restate his opinion upon that point: 

‘The factors which determine the cost of railroad 
construction are varied, and are affected by local in- 
fluences and time conditions. Railroads have been 
built across the prairies and the states lying between 
the Alleghany and Rocky Mountains that did not 
involve a cash outlay, including equipment, exceed- 
ing $15,000 per mile. On the other hand, trunk lines 
have been built between important cities, some sec- 
tions of which have cost as much as $100,000 per mile. 

‘Railroad construction in the United States 
might properly be divided into three distinct classes, 
as follows: 

‘Hirst: trunk line construction,—that is, con- 
struction of lines between prominent cities, with 
every detail up to the standard of American trunk- 
line railroads. The average cost per mile of a line of 
this character at the present time (1895-1896) would 
be approximately as follows: 


Ap libs Oho Ways nut ajerttet a oie tien ’s: ois oie.s ola icin a's wise exert eno eeD nT RR $ 2,000.00 
IBTIC ECS” ANG. CULV ORGS haat) sinks coals: sp l\slaie’> oro! e ones ehavn sraanen es peNer 4,000.00 
Graduation: Vecgacitic stem eielaise icine tole.s +deieie seis oben heise aoe 12,000.00 
BB TTA SE) FS rakccid Sate ee De eee EEA terns Se Sieicie bob yee Ee 3,000.00 
rack material and slayan get testers lel ole picts v-1s ane ees 7,000.00 
GONG S24. /:. obec Sete nC emi tote Givielele oor care seteg Reno 400.00 
Bele graph” nic.s.cwin slsisis chy Ape Sete are aad irs rae eee eR 250.00 
Water supply, station buildings, roundhouses, etc............. 1,200.00 
Dat f ab T1300) i ae IRL aay fe Ri aire cats, ou EOS Ea OO AO Oe 700.00 
Genera) end legal expenses.ncrr sap erat etre ocelot ere a) sfelersterees 600.00 
Proportion -of terminals . sic cere cess ac iste eeie vars eels 5,000.00 
BIGUEDIN ONE 50rd 4.3.0, cie0 2/05: chess ee ene eects alate deter Map leelsi ete kote e stars ott 4,000.00 

dN 2) ROMA IS EERAOE Ant ic) Gic sl aoo Hong SAORI SOA So os $40,150.00 


***Cost of Railroad Construction.’? John F. Wallace; Engineering 
Magazine, Vol. 10, p. 472. i 
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‘‘Hast of the Mississippi valley this estimate 
would be increased by additional cost, under such 
items as right of way, bridges and culverts, gradua- 
tion, ete. West of the Mississippi valley, in the moun- 
tainous country, the cost of bridges, culverts and 
graduation would be increased in the construction of 
long trunk lines, and the cost of terminals would be 
diminished. This sample estimate, however, will 
fairly show the average cost of the ordinary trunk 
line in the central portion of the United States. To 
this amount should be added the cost of financeering, 
which is usually not taken into account in estimates 
of this kind; experience in railroad promotion has 
shown that new lines necessarily have to dispose of 
their securities at a discount, whereas interest has 
to be paid on the face value. A discount of 10, 15 or 
20 per cent on the bonds of an enterprise of this 
kind is not unusual, which would increase the above 
cost to approximately $50,000 per mile. 

‘‘Second: main lines of roads which do not form 
parts of through trunk lines, but which connect towns 
and cities of secondary importance, and upon which 
alignments and grades can be adopted that will ad- 
mit of economical construction. A sample estimate of 
the average cost per mile of a line of this character, 
under present conditions, would be substantially as 
follows: 


PRT RCROL WAY, <.-1015 css). 6 oe cies oles 00's e's 0010 0'e)ele alelsheleueltalelefols/ae's sie $ 1,500.00 
Proportion OF LETMINAL. 6/3. 5. < oc - + o's os vs vloleheln weleanereielelsacsiclee 6 « 1,500.00 
Birr gem amd: Cubvertw ies cis-0;- << .0\0 + sisfeleis/els e cusletolonnistsnttalehsteleisy leic- 2,500.00 
GEER GITAL LONG See eto fois iclsiel one wu c'sle 4.6.0 « cine] slash eusfeheialeiteastoreseta) ate oi 6 6,000.06 
rake and avin ge ctelersc oc )s.> «'s,0 0's ie 0:9 «/ehebolaialelalalalalsenc’s Synio(ele tes. 6,500.00 
Ee SPER Gee ee sic laie sic aic.a oie 'she e000 we slalelaielateretafetteysrel Wiel sles) 9105. 6 2,500.00 
Melesraph Naceties itso sic «jee o/s:2% ooo «0 e ¢ etaln|electUre tele Aalellc/s ole'e: » ou8 250.00 
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Water supply, station buildings, roundhouses, etc............. 800,00 
EXNQUNOOTINE Gorka eu 58s de oes elec teers gs bee ele ots wusieineginele 500.00 
General and legal expenses. .........e see ee erect eee eeee neers 400.00 
Equipment .......c cess cescsccceseccnvncescscaveesecenene 2,500.00 

TOSI css wince 6.5 Wie 89s We uh occ phos. u0 Cece os bUW.e oo Mie iEE $25,350.00 


‘“‘Third: branch lines,—that is, lines tributary to 
existing railroads, comparatively short, whose func- 
tion is simply to bring passengers and freight to 
junction points with main lines, to do which two pas- 
senger trains and possibly three or four freight trains 
daily would fulfil maximum requirements; lines on 
which also, heavier grades and sharper curves can be 
used, where desired, in order to lessen the cost of 
construction without materially increasing the cost 
of maintenance and operation. The average cost of 
a line of this character would be about as follows: 


LSTA PEN COURS © Ge OO II AO Eee ere e ena cere hi F oe $ 1,000.00 
PIPUTORUAGIE TOE (UOLMLLHAIN, os 'y)5.e 6 0a oe. diese bd oreikit 9 oie eval’ o(oteealepeti renee 500.00 
BPIGMEA AIUD CULVORER E25 oie's.0 ots alsin ole SAY one ee anid ere eeeios 1,500.00 
ES EAPIELE IOI ooo See See 4 igen sales oc. oe, Aeye Bin ia See Wiehel-e Ss A taINeNe OER 3,000.00 
ARR PETTCR REA ETI 800 oa ale, 01g Ver apie sie lniotivern aca Oe chew eel alaereinles Mines 6,000.00 
OEE Le ESSE ne STORES Oy ins OOnCT eaAT MRO rsa ckntnertrs Ac 300.00 
SPORES ee chasis fF stelvre es) « bietione evel! sie)a des ca cia a caste Mentehe eel tet 200.00 
Water supply, stations, roundhouses, etc............ee eee eeees 500.00 
TOPE Se 72 eGo eal TS SOR ie os ee er ia isco W aiate (eve. siete /s shaven 400.00 
General and legal. Oxpenses <:. 2... 36% 33. « d51si vivie sp viesoe srciepheeeiees 200.00 
PNCGOLI THUG hee lel Cle cetes clclevel a sols, v0 Jo) vials. w whe guste. o's SSvunie’e, Aoiaate MeO EES 1,500.00 

SRGGHID rik iote Dike Bierce ci 2 oye: «is ciotehe aie, oid /ayoleievatore%e wvaclessteyaineeetets $15,100.00 


‘“We may now consider the different items in 
detail. 

Right of Way.—The value of a right of way de- 
pends, of course, on local conditions. For a single 
track branch railroad, in a comparatively level coun- 
try, from 50 to 66 feet may be sufficient. On a low- 
grade trunk-line railroad, with high embankments 
and deep cuttings, with the probability that second 
and additional tracks may be needed later, from 100 
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to 200 feet is generally required, and at important 
embankments and cuts still more. In the construc- 
tion of lines across prairie country, where the build- 
ing of the road will be of more or less local benefit, 
donations of right of way are frequently made, or 
the prices modified. Under ordinary circumstances, 
however, the average cost of right of way will be sub- 
stantiaily double the usual local market value of the 
real estate. But when it is necessary to secure the 
right of way in a thickly settled portion of the coun- 
try already under cultivation, and well supplied with 
railroads, and where the property is cut diagonally, 
it is frequently necessary to pay four or five times 
the ordinary local value of the real estate actually 
occupied by the right of way; and it is sometimes 
necessary to purchase more land that is actually re- 
quired, in order to make satisfactory settlements. It 
is true that the right of condemnation can be and is 
frequently utilized, but this mode of obtaining pos- 
session restricts the use of the property to railroad 
purposes. The best railroad managers prefer a deed 
in fee simple. 

Bridges and Culverts——The cost of bridges and 
culverts will, of course, depend upon the local physi- 
eal character of the country the line traverses, and 
upon the character of construction which the 
engineer in charge may determine upon. 

Graduation.—This item also is entirely depend- 
ent upon local physical conditions; the cost may vary 
from $1,000 or $2,000 per mile in prairie country and 
on branch lines where low grades are not essential, 
to many thousands of dollars per mile for main line 
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construction in rough country and where solid rock 
may be encountered. 

Ballast.—This item will vary from a few hundred 
dollars per mile for branch lines, where the ordinary 
soil of the country is frequently used for this pur- 
pose, to $1,000 to $2,000 per mile for gravel, accord- 
ing to the proximity of the gravel pits, and to $2,000 
to $3,000 per mile for rock ballast, according to the 
proximity of the quarries. 

Fencing.—This item is small and substantially 
uniform, regardless of the classification of the rail- 
road, but is dependent upon local requirements, dif- 
ferent states placing various interpretations upon 
the term legal fence. 

Water Supply, Station Buildings, Round-houses, 
Kte.—This item, of course, varies largely with the 
classification of the road, the character of its busi- 
ness, and the ideas of its management as to what 
is proper and necessary. 

Engineering.—The cost of engineering, while 
comparatively a small item in itself, frequently af- 
fects the cost of the other items materially. The 
money appropriated for this purpose is supposed 
to be spent in securing the best available talent, 
which is expected to determine the most economical 
means of accomplishing the purpose for which it is 
engaged, viz., the location and construction of a line 
of railroad which will be able to handle the greatest 
amount of business for the minimum of outlay, this 
outlay including, of course, interest on cost of con- 
struction, plus maintenance and operating charges. 
The cost of engineering is influenced by the ideas of 
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the management, as well as by the ideas, economical 
or otherwise, of the chief engineer. 

General and Legal Expenses.—These vary, ac- 
cording to the personal qualifications and business 
ability of the promoters, from a small amount per 
mile for branch lines to the large amounts necessary 
in securing the construction of a line through a well- 
settled country, and particularly terminal facilities . 
in large towns and cities, and in settling the com- 
plications and litigations that arise in negotiating 
with other railroads for connections and crossings. 

Terminals.—This element of expense is affected 
greatly by local conditions in the city where the 
terminal is situated. 

Equipment.—The cost of equipment depends not 
only on the character of the line, but also on the 
volume of its business. 

‘*Having touched upon the variations in the cost 
of the different items of railroad construction, due to 
local circumstances, it is now proper to mention 
the variations in cost that are due to time condi- 
tions, i. e., the variations in the cost of different 
items from year to year, as the result of the general 
development of railroad construction. 

Right of Way.—The cost of right of way is con- 
tinually increasing year by year, as the country be- 
comes more settled and land consequently rises in 
value, and as the feeling of the necessity for addi- 
tional railroad facilities diminishes in the minds of 
the general public. 

Bridges and Culverts.—The cost of oes and — 
culverts is continually increasing, due to: 

(a) The fact that rolling-stock and equipment 
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are increasing in weight. During the past twenty- 
five years the average weight of locomotives and 
loaded cars has doubled, requiring bridges and cul- 
verts of proportionately stronger construction. 

(b) The fact that the ideas of engineers and rail- 
road managers are tending towards stronger and 
safer structures, and that a surplus of material is 
being used in iron and steel structures, particularly 
on shorter spans than were formerly considered 
requisite to safety. 

Graduation.—The cost per cubic yard of this item 
has been gradually decreasing, on account of the 
improvement in methods and machinery adopted for 
work of this character. On the other hand, the 
quantity of material considered necessary for rail- 
road construction has increased. In the past twenty 
years the standard cross-section for embankments 
has been enlarged from 14 feet to 18 feet in width at 
sub-grade; excavations, from 20 feet to 28 feet. 

Ballast.—The cost of ballasting, more than any 
other item, is affected by local conditions, but has not 
materially changed. 

Track.—Under the head of track is considered the 
cost of ties, which has steadily been advancing year 
by year. The cost of grade ties has been substan- 
tially doubled in the Mississippi valley in the past 
thirty years. This item has also been affected by an 
increase in the quantity used, the number of ties to 
the mile having been increased on first-class roads 
from an average of 2,640 to about 3,000. As to rails, 
while it is true that there has been a steady and uni- 
form decrease in the price of steel during the last 
quarter of a century, the average standard weight 


MAINTENANCE OF WAY 161 


of a rail for main lines has at the same time increased 
from 60 pounds to 90 pounds per yard, and the 
quality has materially depreciated. As an example 
of the deterioration that has taken place in quality, 
the writer may state that during the past year he 
has moved from a main track on tangents rails that 
weighed 75 pounds to the yard, which had been in the 
track only five years; whereas, in the same district 
and under the same traffie conditions, there still re- 
main in the track 60 pound rails that have been in 
service for over fifteen years, which it was not con- 
sidered necessary to renew this season. While this 
may be an exceptional case, the writer considers the 
steel rail which was furnished by the manufacturers, 
fifteen to twenty years ago about 50 per cent better 
than the rail now manufactured. This is not in- 
tended to apply to special high-class rails, which 
may be furnished by a few rolling mills under su- 
perior specifications, but to the ordinary rail, sup- 
plied to and purchased by the majority of the rail- 
roads in the United States to-day. The reason of 
this inferiority hardly comes within the scope of this 
article. 

Fencing and Telegraph.—These items have re- 
mained practically unchanged during the last few 
years. 

Water Supply.—As business has developed on the 
railroads, a larger and more constant supply of water 
has become necessary, and tanks, wells, and reser- 
voirs are now being constructed of much larger ca- 
pacity than ever before. The capacity of tanks and 
pumping machinery has been practically doubled. 

Station Buildings.—The increase in the cost of 

RT-i1 


162 RAILWAY TRANSPORTATION 


station buildings is not due to an increase in the 
price of material, but a growing necessity for better 
accommodations for the travelling public arising out 
of a natural increase in business. 

Round-houses and Other Structures.—The cost 
of round-houses is substantially the same, except an 
inerease due to a demand for additional facilities, im- 
proved smoke-stacks, more expensive engine-pits, 
turn-tables, ete. 

General and Legal Expenses.—These have great- 
ly increased in late years, due to the many new com- 
plications that are constantly developing in railroad 
construction, as population and railroads increase. 

Terminals.—The expense of railroad terminals is 
rapidly increasing year by year, because of the grow- 
ing density of population in cities and the fact that 
the earlier railroads occupy the most advantageous 
situations. 

Equipment.—The cost of equipment is practically 
the same as it was a quarter of a century ago. While 
engines have been increased in size and weight, cars 
in strength and capacity, and coaches and sleepers 
in elegance and accomodation, a corresponding de- 
erease has taken place in the price of material and 
machinery used in their construction. There has also 
been a fierce competition between large corpora- 
tions engaged in the manufacture of different ar- 
ticles of railroad equipment, which has had an in- 
fluence in lowering prices. 

“In the foregoing estimates and remarks two 
items have been mentioned which are of such consid- 


erable importance that we may mention them 
further. 
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“The cost of railroad construction has been ma- 
terially increased of late by the necessity of provid- 
ing crossings for the new lines over the existing 
roads. In the earlier years of railroad construction, 
if the junior road would agree to put in the crossing 
frogs and maintain them, the senior road was satis- 
fied. Now the senior road frequently requires the 
junior road to construct its lines over or under the 
existing road. The expense of a crossing of this 
character varies from $10,000 to $100,000, according 
to local conditions. Even if an over- or under-cross- 
ing is not insisted upon, expensive interlocking 
plants are required which entail additional burdens 
on the new road, not only in the first cost of con- 
struction, but in operation and maintenance as well. 

‘*The most important item of cost in railroad con- 
struction, however, is that of terminal expenses in 
the larger cities. This expense has become so great 
in the leading cities that new roads usually prefer to 
rent their terminal facilities from existing lines. In 
Chicago to-day there are roads paying a rental for 
terminal facilities—and restricted terminal facilities 
at that—equal to the interest on $10,000,000. In 
order to emphasize the importance of this item, the 
writer will assert that, if a new line of railroad were 
built from Kansas City to Chicago by way of St. 
Louis, with adequate terminal facilities in these three 
cities, the cost of the terminals would be in excess 
of the cost of the road, fully equipped. 

‘The total cost of railroad construction is contin- 
ually increasing year by year. While some items may 
have been cheapened on account of the lower price 
of material or labor, or by competition, other items 
are increasing in much larger proportion; and the 
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public requirements of safety, speed, and convenience 
are steadily adding items of cost which in former 
years were not considered necessary—among them, 
superior character of the road-bed, block and inter- 
locking signals, air-brakes, patent couplers, special 
cars for high-class products, ete.’’* 


Sec. 67. The Right of Way 

Having presented to the reader the main princi- 
ples of railroad construction and the elements of its 
cost, it is essential at this point that some reference 
should be made, and in considerable detail, to what is 
known as permanent way. 

The steel rails and the ties to which the track is 
held by fish-plate and spike are movable things rest- 
ing upon a bed of ballast, which in turn has for its 
basis what is called in railroad terminology the sub- 
grade. The permanent way consists of the track, 
culverts, trestles, viaducts, bridges, etec., and it is 
located in the middle of what is termed the right-of- 
way, aspace 50 to 100 feet wide, running through the 
territory where the railroad is to be built. The sub- 
grade is made by cuts and fills which are supposed to 
balance each other so far as possible, but in the case 
of deep fills a rude trestle is used, upon which cars 
carry out the dirt from some cut in the neighbor- 
hood of the fill, This grade when completed is from — 
26 to 32 feet wide in the case of the double track road, 
and 14 to 18 feet in the instance of a single track 
road. The grade is usually rounded to drain the 
water in either direction. Upon this grade the ties 


aa rails are laid, to be held in place later on by bal- 
ast. 


*End of Article by J. F. Wallace. 


185 


MAINTENANCE OF WAY 


“HH TOYUY F oOBvoIGD 
SI9pINog peysniy pue Seig osseuing ‘ouorg wuoyolg ‘Hoel, wey ep8utg 


‘A A WOUV % OBeotyD ‘sropmnog poysnip pue Serg sovum,y ‘omojg woyorg ‘Hoexy, Uley ofqnog 


RES AROS YP : 


ttit;ogs Yl Fa 
LLirictkpetisg rcpt aa As 
- | 


ons 


228 ———————o| 
q Me 


LLL ILE. Lupe ietirys 


4 
UMSLELYY 1 


LA 
WEE. 


Ufpee 
a 


. pee meee aes oe -——+_ --- BES EARS 1 
tee 
PoornZd °-2 ‘ i i ; ao T 0-3 —y 


ty 
—_ 


166 RAILWAY TRANSPORTATION 
Sec. 68. Ballast, Ties and Rails 


Ballast—The ballast is used for four reasons. 
First, in order to distribute the load upon the track 
over the entire roadbed; second, to form a support 
for the ties; third, to provide drainage; and, fourth, to 
allow surfacing and arranging the track without dis- 
turbance to the roadbed. Ballast is defined as selected 
material placed on the roadbed to hold the track in 
line and to permit surfacing of material between the 
cross-ties. The question of what ballast shall be used 
is a very important one, as it practically determines 
the efficiency of the road as a carrier of traffic. A 
perfect ballast consists of material that is hard and 
durable, which at the same time will stand tamping 
and the atmosphere, is easily handled and readily 
adjusted, and allows water to pass off readily, and 
which has no chemical properties likely to affect the 
cross-ties. It must be securable at a reasonable cost 
and near at hand, so as not to necessitate long and ex- 
pensive carriage. The best ballast is broken stone, 
which is followed in order by gravel, furnace slag, 
cinders, burnt clay, sand, chert, and chats. The best 
stone is granite, gneiss and trap rock, and when 
broken should pass through a 21-inch ring. It is 
generally understood that stone should not be used 
on a new roadbed, but that free gravel, sand or 
cinders should be placed upon the sub-grade before 
the stone is used as ballast. Loose gravel, while mak- 
ing it easier to renew ties, promotes vegetation. Cin- 
ders are excellent, but often cause decay of the cross- 
ties and sometimes corrode the rails. The experi- 
enced railroad man knows that a roadbed is a thing 
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of growth. The older it is, the firmer and more re- 
sistent its qualities and the more it is able to react 
against the eroding forces of nature. 

A few figures regarding the cost and quantity of 
material necessary for ballast may well be given here. 
Stone ballast costs from 80 cents to $1.20 per cubic 
yard, the gravel ballast 26 to 65 cents per cubic yard. 
These figures are based upon the supposition that 
there will be twelve inches of ballast under the ties, 
and that 3,000 cubic yards per mile will be required. 
On the Illinois Central the rock ballast varies from 
2,600 cubie yards to nearly 4,000 cubic yards per mile 
in different parts of the system. 

Ties.—The province of the cross-tie, as it is called 
in railroad terminology, is to distribute the pressure 
received from the rail over a greater area and to hold 
the rails in their relative position. For this important 
purpose many woods have been used by railway com- 
panies, and in the United States, where wood has 
been available, practically all of the ties in use are 
wooden, though in Germany, India, Africa, South 
America, and Mexico, steel ties are now used in large 
numbers. The woods which are used are oak, pine, 
cypress, cedar, chestnut, and hemlock. More than 
one-half the ties now found on railroad right-of- 
ways in this country are oak. The percentage is 
stated to be oak 55, pine 22, and cypress, cedar, chest- 
nut and hemlock make up the balance. A tie is a 
piece of wood 7x10 inches wide, 6 inches thick, and 
8 to 9 feet long. They are placed under the rails 
at a distance of 114 to 2 feet apart. It is customary 
to count 2,500 ties to the mile. One of the difficul- 
ties with which the railroad company is confronted 
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is the deeay of ties. Their life depends upon the 
character of the ballast, the weight of the rails, the 
density of the traffic, the temperature and the at- 
mospheric conditions. The ordinary oak tie is sup- 
posed to last from seven to eight years. Various at- 
tempts have been made in recent years to legnthen 
the life of the tie by treating it with some pre- 
Servative process. This has been done by the use of 
creosote with satisfactory results, and as long as it is 
possible for the railways of the United States to se- 
cure wooden ties, which make the use of the spike 
possible, as well as giving a spring to the track which 
cannot be secured by the steel tie, it may be expected 
that the railroads will continue to use them instead 
of manufacturing steel ties. Mr. J. T. Richards, 
Chief Engineer of Maintenance of Way on the Penn- 
sylvania, has summarized the objections to steel ties 
as follows: 

(1) Increase expansion and contraction in all 
parts of the track. 

(2) Weigh about one-half as much as wooden 
ties, and do not make heavy enough track. 

(3) Connection of metal between rail and tie is 
derimental. 

(4) Are noisy. 

(5) Have not the elasticity or cushion that a 
wooden tie has. 

(6) Are more expensive. 

(7) Could not be used with automatic signals, 
because they would connect current between rails. 

These objections are sufficient to cause the rail- 
roads to seek the wooden tie for their purposes, al- 
though the outlook for a supply of ties is not very 
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encouraging, and cannot be until roads develop a 
systematic scheme of forestry whereby material can 
be grown for railroad use. The study thus far made 
shows no obstacles in the way, but the adoption of a 
plan requires foresight and patience. 

Rails.—Of the various accessories to the construc- 
tion of a railroad it is more than likely that most au- 


Section of American Society of Civil Engineers’ Rail, 80 lbs. per Yard. 


thorities would place the largest stress upon the rail. 
Much could be said regarding its history and its 
manufacture. The expenditure for rail renewal, due 
to the use of heavy rolling stock and somewhat in- 
ferior rails, is next to tie renewal the largest item of 
maintenance of way expense. ‘The decreased wear- 
ing power of the larger rail has brought into experi- 
mental use the nickel steel rail, which has 2-3 times 
the life of the Bessemer rail, and saves, as a conse- 
quence, at least half the cost of labor, as well as re- 
ducing the wear and tear of the tie. A rail now in 
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general use in the United States is what is called the 
T-rail, weighing from 60 to 90 pounds per yard. A 
considerable difference in practice is found among 
the railways of the United States in laying of rails. 
Some roads lay the rails so as to alternate the joints; 
others lay the joints even; while on some roads, the 
joints are laid even on the ordinary line and alternate 
on curves. The usual practice is to suspend the rail 
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Cross Section 29-Inch Weber Joint for 80-lb. Rail. 


joints between the ties. Economies in the use of rails 
can be worked out by employing worn rails in side 
tracks or cutting off the battered ends to relay them 
in unimportant parts of the main track. Such work 
costs about $180 a mile for 70 pound rails and $220 
for 85 pound rails, while the 135 tons of new rail 
would cost $1,400 to $1,500 a mile, depending upon 
the market. Sometimes the re-rolling of rails is re- 
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sorted to, though this reduces the weight, but the 
cost is low and the rail a better rail after the process. 


Sec. 69. Railroad Signals 


Railroad signals may be divided into two general 
groups, —interlocking signals and block signals. The 
first are used for the purpose of switching trains and 
guarding junctions. The second has for its pur- 
pose the spacing of trains and movement of traffic 
on main lines. The interlocking system of signals 
consists of semaphores and tower houses in which 
are levers controlling various combinations of tracks. 
The lock was first invented by Saxby in 1856 and ma- 
terially improved three years later. The difficulties 
in the moving of switches by the use of a lever ne- 
cessitated the introduction of power systems of inter- 
locking, and these belong to one of three types. 
First, what is called the low pressure pneumatic; 
second, the electro-pneumatic; and third, the all- 
electric system. These differ in the method of apply- 
ing the power to the levers and the movement of the 
tracks; but under present conditions it is possible 
by the use of the power system of interlocking sig- 
nals for one man to operate the switches in a large 
yard. The guards which are provided prevent 
the movement of trains except in accordance with the 
signals and setting of switches from the tower. 

The block signal system is a method in use on 
railways to insure greater safety while holding trains 
a certain distance apart through the division of the 
line into blocks or sections, entrances to which are 
guarded by appropriate signals for the movement of 
the train. These blocks may be any reasonable 
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length determined by the physical characteristics of 
the line and the density of the traffic. They often 
vary from a block of 200 yards in length to one 
which may be several miles. _ 

There are four types of such systems, known as 
(1) the manual block system, (2) the controlled 
manual block system, (3) the staff block system, and 
(4) the automatic block system. In the first system 
the entrance to the block is controlled by the operator 
at the station. The entrance of a train into the block 
is heralded to the operator at the next block by elec- 
tric signals. This system is much in use in England. 
In the United States a cruder device is used by most 
of the railroads, in that the entrance of the train into 
a block is permitted by the operator through the 
turning of a signal and then by the announcement by 
telephone or telgraph to the next station agent that 
the train has passed his station. In the controlled 
manual block the signals at the entrance to the block 
are controlled electrically by the signal man at the 
block station in advance. When this system is 
operated automatically there is at each block station 
a track circuit by which a signal indicates that the 
train has entered upon the block. This system pre- 
vents the entrance of the train into the block ahead 
until certain requirements in the operation of the 
system are met. 

The staff system of block signals is so termed be- 
cause the engine man is required to have in his pos- 
session a staff, which can be used to open the block 
next ahead and permit his train to enter it. A train 
staff machine consists of an iron pillar with a vertical 
slot through nearly its entire length, in which is a 
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supply of staffs. The head of the machine contains 
the electrical apparatus for manipulating it. Only 
one staff can be withdrawn at a time from the two 
machines governing a block, and this only with the 
consent of the signal man at the receiving station, 
who alone controls the staffs at the sending station. 
Moreover, a second staff cannot be removed from 
either machine until the one already out is restored 
at one or the other end of the block. This system has 
a great many advantages, due largely to its great 
safety and the fact that it permits the operation of a 
single track road with practically no accidents. 
However, it has the disadvantage of requiring con- 
siderable time to work it. 

The automatic block signals are operated by gas, 
compressed air or electric cells. This system is 
operated on two plans,—the normal safety plan, in 
which the signals always show safety unless the block 
is obstructed, and the normal danger plan, in which 
the signals always show danger except when cleared 
by an approaching train, and this can be accom- 
plished only when the block is clear of trains. When 
an engine enters an automatic electric block a current 
short circuits, and the break in the local circuit 
causes the signal to operate. Under the first plan, 
when a train passes out of the further end of the 
block the signal returns to safety. Under the second 
plan, the signal is set at danger until it is cleared by 
an approaching train. 

It has been found that block sien especially 

the automatic block systems, work with almost no 
failures. A series of experiments has shown that one 
failure in about 22,000 operations has resulted. On 
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the ordinary road there are not more than 15,000 
signals ina year. This system costs about $800 per 
mile for installment, and can be kept up at an annual 
cost of about $160 for each signal. The electric cells 
last from fifteen to eighteen months. The tendency 
in the United States at the present time appears to 
be to adopt this type of signal for the operation of 
trains. 


Sec. 70. The Train Dispatcher 


The movement of trains is so closely associated, 
with the signal system that something should be said 
of the dispatching of trains. Through the use of the 
telegraph, and of late the telephone, and the signal 
system, trains are guided over railroad lines in great 
number without accident. The problem is increased 
when the road is a single track line, although the use 
of the telegraph grows simpler with experience and 
makes it possible to operate the road with great effi- 
ciency. The dispatcher knows the road thoroughly, 
the rating of all locomotives, and what may be ex- 
pected of every train. By the use of a sheet on which 
the movement of trains may be noted, the dispatcher 
has before him a picture of the road at any given 
moment. The three methods of telegraphic dispatch- 
ing generally used are known as the single order, 
duplicate and triplicate order. Under the duplicate 
order each of the opposing trains receives a copy of 
the order, the triplicate system calls for an order to 
trains at the stations on either side of the meeting 
point and a third order to the trains at the station 
where they pass. Many devices are used to check 
mistakes. Before the order leaves the dispatcher’s 
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office its history is noted on the original, and the 
operator receiving it repeats it back to the dispatch- 
er’s office. As these records come to his office the 
dispatcher enters them upon the sheet before him, 
where is set forth a record of every train in fullest 
detail. It is only within limits that the dispatcher 
ean protect the train, and under the old system the 
engineer was often compelled to feel his way; but 
with automatic signals he is warned of the presence 
of a train in advance of him. In addition, the rail- 
roads have developed an elaborate code of audible 
and visible signals to give warning of danger. The 
torpedo and whistle furnish the means of the audible 
signals, and the fixed flags and lanterns give notice 
of switches and other possible impediments to traffic. 


Sec 71. The Importance of Maintenance of Way 


The importance of maintenance of way in the 
operation of railroads in the United States is well 
brought out by the statement that twenty per cent of 
the operating charges can be laid to the expense of 
maintenance of way. This item distributed over the 
various expenses as enumerated by the Interstate 
Commerce Commission amounts to nearly $350,000,- 
000 annwally. The table given below shows both the 
~ amounts and the percentages in detail. 


Prop. to total = Prop. to total 
Amount. Oper.expenses. Expenditures. 


Source of expenditure— *1907. Per cent. Per cent. 
Maintenance of way and 

BEPUCHELOS I pcre siete sigyevee > $ 343,544,907 19.65 14.59 
Maintenance of equipment.. 368,061,728 21.05 15.63 
Conducting transportation.. 97 0,952,924 $5.53 41.22 
General expenses .........- 65,404,655 3.74 2.78 
Unelassified) wy. sow eels oe 551,600 .03 02 


Total operating expenses.$1,7 48,515,814 100.00 74,24 
RT-12 
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Fixed charges, operating 


TORUS Sc yee thes cw es 606,731,454 sasdie 25.76 
Total expenditures, operat- 

TTF TORO Laie cas SF eas $2,355,247,268 Sc wels 100.00 
Fixed charges, subsidiary 


np eae 70,981,064 


ble expenditures, all 
RUN ints \c Wisi a vonse. le &. 3:9 $2,426,228,332 
. 227, 454. 83 miles of line represented. 


A committee of the American Railway Engineer- 
ing and Maintenance of Way Association, at the an- 
nual convention in 1900, recommended that the or- 
ganization of maintenace of way departments should 
be made more uniform, with the titles and rules ar- 
ranged and adopted by the railroads of the country. 
The suggestions made were somewhat as follows: 

1. A Chief Engineer,, who was to be the active 
head of the department, with sufficient assistance to 
give him an opportunity to investigate important 
subjects pertaining to his department, visit other 
railroads and seek for improved methods. 

2. A Principal Assistant Engineer, who was to 
represent his chief and to carry out such duties as 
were assigned to him. 

3. A Signal Engineer, having in charge the de- 
signing and installation of all interlocking plants, 
block signals, bells and other devices for approaching 
trains. 

4, A Bridge Engineer, who shall have in charge | 
the designing of bridges, trestles, and culverts, fre- 
quently inspect the same, and report to the Chief 
Engineer. 

5. An Architect, who should have in charge the 
designing and erection of all important buildings. 

6. A Real Estate and Tax Agent,in whose hands 
rests the care of the real estate and right-of-way, 
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and the protection of the company in the various tax 
returns and assessments made against it. 

7. A Superintendent of Telegraph. This officer 
reports to the Chief Engineer on all matters of struc- 
ture and maintenance, and has charge of the con- 
struction and operation of telegraph and telephone 
lines. 

8. Engineer of Maintenance of Way, who is the 
working head of the department, and has charge of 
all classes of work, reporting to the Chief Engineer. 

These seven officers form a staff for the Chief En- 
gineer, and may be called upon for consultation and 
suggestion, as a sort of advisory body. . 

The great question disturbing the minds of boards 
of directors, managers and engineers is how to se- 
cure sufficient money to carry on the construction 
work they have in mind. The object in the larger 
equipment and better roadbed is to increase the num- 
ber of tons hauled per train mile, since the amount 
of freight carried per train is the greatest factor in 
determining the ton mile cost. The reduction in train 
miles, as shown at the opening of the chapter, means 
a positive saving in money. How to reduce grades 
over long sections of a trans-continental line is a diffi- 
eult problem; to break up trains at the end of a 
division, where a change in the rating of locomotives 
is necessary because of heavier grades, means more 
expense to move the traffic, but when accomplished, 
even over several divisions, time and money are 
saved. When the gradients are thoroughly known, 
not only by the engineer’s office, but also by the man- 
agers, reassignments of motive power can be made to 
great advantage. Ideally the aim is to make 
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train tonnage as nearly uniform as possible in adja- 
cent divisions; but this requires new locomotive rat- 
ings with each change in grade. On one system, by 
the equalization of power and grades, adjacent dis- 
tricts which originally rated 840 and 425 tons were 
brought to a uniform rating of 1,350 tons for both di- 
rections, and the saving in traffic movement was very 
marked. No less than 4,568,454 train miles were 
saved by this road, or a cash saving of $16,000,000, 
equal to a dividend upon the common stock. It is 
well said that maintenance of way is the real founda- 
tion for successful railroad management. 

The figures of cost, etc., given in this chapter are 
based upon the normal conditions existing prior to 
the World War, when material and construction 
costs of all kinds were greatly increased. 


CHAPTER HI 


MOTIVE POWER AND ROLLING STOCK 


Sec. 72. Description of the Locomotive 


The locomotive has been defined as a steam en- 
gine and boiler mounted on wheels, and so connected 
with them as to be capable of self-propulsion along 
the railway track. This mechanism has passed 
through a long history and much evolution. It is to- 
day a delicately balanced machine holding three 
forces in equilibrium for the service which it at- 
tempts to render. These three forces are the steam- 
producing power found in the boiler fire-box and the 
necessary parts thereto, the mechanical power de- 
veloped through the cylinder or attached machinery 
and transmitted to the driving-wheel, and the trac- 
tion power developed through the frictional resist- 
ance to the sliding of the drivers on wheels. The 
force available through these three factors is limited 

by the quantity of steam that can be produced in 
the boiler of a given weight and size and by the total 
weight of the machine in proportion to the driving 
wheels. The cylinder, a necessary part of the loco- 
motive, may be indefinitelv great, and in no way 
limits the construction of the locomotive or the ap- 
plication of the power. 

The boilers used in the building of locomotives 
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are of an approximately cylindrical type, filled with 
longitudinal tubes, and having an internal furnace at 
one end and an attached smoke box and stack at the 
other. The fire-box is surrounded on all sides except 
held in its place by stay bolts. These are of very great 
the bottom by the boiling water, and is supported and 
importance in the construction of the locomotive and 
their holding power forms one of the difficult prob- 
lems of the railway engineer. The fire-box is 
rectangular in plan and has a sort of balloon shape 
in a vertical traverse section. Formerly it was the 
practice to make the fire-box narrow, so that it would 
be possible to set the engine between the frames, but 
the practice today is to place it on top the frames 
and thus obtain as great width as the engine itself. 
The bottom of the box is formed by a grate. This is 
of various forms, depending on the character of the 
fuel and the kind of service demanded of the engine. 
The smoke box is the chamber in front of the boiler, 
into which the gases of combustion flow from the 
tubes. In most locomotives the gases issuing from 
the tubes strike a diaphragm plate and are deflected 
downward or pass through a netting and out of the 
stack. The exhaust nozzle, as it is called, is in the 
middle of the smoke box, and the steam issues from 
it after it has been used in the cylinders of the en- 
gine. The mechanism used to apply the steam pres- 
sure to the rotation of the driving wheels consists of 
the cylinders, pistons and piston rods, together with 
such connecting and parallel rods as are necessary to 
attach the driving wheels to the working mechanism. 
The cylinders are placed on each side of the loco- 
motive, in the simple type, and consist of three parts, 
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—the cylinder, the steam chest and the saddle,—the 
saddles of the two cylinders being bolted together, 
and in this way providing a support for the boiler. 
The steam-chest of the cylinders receives the steam 
from the boiler and admits it to the cylinder. 

Many improvements have been made upon the 
simple type of steam cylinder used in the earlier days 
of the locomotive. Practically all locomotives now 
have some combination of what is called the com- 
pound cylinder. A locomotive of this type uses high 
and low pressure steam, the steam passing from the 
boiler into the high pressure cylinder first, and then 
from that cylinder into a second one much larger, 
where it is used again before passing into the ex- 
haust. Through this means the power of the loco- 
motive is materially increased, and the principle has 
been extended so as to include locomotives of three 
and four cylinders. The type just described is re- 
ferred to as the cross compound. In addition to this, 
there is the Vauclain compound, which consists of 
four cylinders, two on each side, one above the other, 
and one of which is a high pressure and the other a 
low pressure cylinder. Hach cylinder is governed by 
a piston valve, which effects the distribution of the 
steam from the time it enters the high pressure 
cylinder until it leaves the low pressure cylinder and 
is exhausted into the atmosphere. 

Another type is the tandem compound, which 
finds much favor in heavy freight service. It is so 
called because the cylinders are placed one ahead 
of the other on the same axis, the high pressure 
cylinder being placed ahead of the low pressure one. 
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Under this system the steam exhausts from the front 
end of the high pressure cylinder to the back end of 
the low pressure, and vice versa. 

There are many other kinds of compounds, such 
as the Webb, used in England, the DeGlahn and Mal- 
let in France, and the Walschaert in Germany. 
Through the use of the compound cylinder a high 
economy of steam and saving of coal, with a material 
increase in the power of the locomotive, are secured. 
The locomotive of compound type develops its maxi- 
mum efficiency and fuel economy when working 
under its greatest load, whereas the old single expan- 
sion engine developed its minimum economy when 
working under the maximum load, and, what perhaps 
is just as important, this type of engine develops its 
minimum economy with aminimum load. The result 
is that the task of the fireman and of the engineer is 
made a great deal easier than it was with the old 
type of locomotive, even though there is a marked 
increase in the size of engines and of trains. 

The compound locomotive costs more at first and 
is more difficult to repair, but according to the re- 
port made by the American Railway Master Me- 
chanics’ Association, it has these advantages: first, 
it reduces internal waste; second, it can be adapted 
to the load; third, it reduces leakage of the engine 
to a minimum; fourth, it reduces depreciation in 
boiler; fifth, has a greater boiler efficiency; sixth, 
has a lighter blast, smoother draught, less waste and 
annoyance and danger from sparks; seventh, has 
higher limit of speed and power; eighth, reduces the 
loss by tender and fuel haulage; ninth, has a better 
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motion when travelling; tenth, has a greater effici- 
ency. 


Sec. 73. Classification of Locomotives 


Speaking in the large, locomotives can be classi- 
fied on the basis of the service which they render, as 
passenger, freight or switching engines. The usual 
method, however, since any locomotive can be used 
for any service, is to designate them by the number 
of wheels which support the boiler and determine 
the adhesion of the locomotive to the rails. Follow- 
ing this suggestion for classification, since it is the 
one most generally used by motive power experts, we 
find the following types: 

(1) Single type locomotive. Much used in 
Great Britain and somewhat in France and Germany. 
It consists of a single pair of driv- 
ing wheels, with three pairs of 
truck wheels, two of them being 
forward of the drivers. It is 
adapted for light, high-speed service, and is noted for 
low cost of maintenance and high mechanical effi- 
ciency, but being limited in adhesive weight, it is 
difficult for the engine to start heavy trains. 

(2) The four-couple, three-axle type, consisting 
of two pair of drivers with a forward truck, used in 

France, Germany and England 

for moderate passenger traffic. 

The famous engine ‘‘Charles 

Dickens’’ belonged to this type 
and it won an unusually favorable reputation for 
service by pulling a train one million miles in nine 
years, two hundred and nineteen days. 


186 RAILWAY TRANSPORTATION 


(3) The leading drivers type, so called because 
of the fact that the drivers precede the truck wheels, 


is used in England for fast pas- 
senger traffie, and has the ad- 
oS vantage of great power for its 
weight. It is said, however, to 


lack stability, and that the placing of the drivers 
forward produces rigidity, tending to strain the 
machinery. 

(4) The American type, so called because first 
used in this country. It consists of two pair of 


drivers, with a forward four- 
wheel truck. It is a safe, 
steady running and trustwor- 
thy engine, with unusually 


even distribution of weight, and can be utilized for 
many purposes. It is regarded still as an all-around 
locomotive. 

(5) The four-couple type. A locomotive with 
a leading and trailing axle, with two pair of drivers 


between, which is now being 

used experimentally in the 

United States. It has the ad- 

vantage of concentrating 
weight and increasing the adhesion of the locomotive 
by the centering of the drivers. 


(6) The Atlantic type. This locomotive con- 
sists of two pair of drivers, with a four-wheel lead- 


ing truck and a pair of trailing 
wheels. It is employed in 
high-speed passenger service, 
and is the type of locomotive 


used by the New York Central and the Pennsylvania 
for much of their passenger traffic. 
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(7) The Switching Engine. This is called in 
England and on the continent the six-couple double 
adhesion type, where it is the 
standard goods engine. In the 
United States it is used al- 
most exclusively for switching 
purposes. 

(8) The Mogul. This type of locomotive has 
three pair of drivers and a pair of leading wheels, 

and is used for heavy freight 


service, although on some 
roads it has been developed 
into a passenger locomotive for 


heavy trains. 
(9) The ten-wheeled compound. This is a 
powerful engine used for freight purposes. The de- 


sign permits ample boiler ca- 
pacity, with great adhesive 
weight and moderate axle 
loads. It is of special value | 


for heavy trains and mountain work. 
(10) The eight-couple type. This locomotive is 
comparatively unknown in 


America, but it is used in Eng- 
land and on the continent for 
heavy freight trains. 


(11) Consolidation type. A type of locomotive 
used exclusively for freight service. In the United 


States it has been built of great 
size, and is sometimes ex- 
tended until it becomes a 
twelve-wheeler or mastodon -—~ Fe 


type. 
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(12) The Decapod. So-called because it has five 
pair of drivers and no 
truck wheels, and is 
used as a pushing engine 7 
on grades and in heavy 


freight service. 
The construction of great terminals in the large 


cities, like those especially in New York, Boston, 
Baltimore and Philadelphia, where long tunnels are 
required to get into the cities, have brought into use 
the electric locomotive, and in some instances their 
use has been extended to the movement of passenger 
traffic, as on the New York, New Haven and Hartford 
Railway, where they operate between New York 
and New Haven. The Pennsylvania Railway has 
constructed recently the largest type of electric loco- 
motive ever built, and the Scientific American report- 
ing it recently says that ‘‘this giant machine is a 
curious instance of what might be called the vaga- 
ries of mechanical evolution, in that it is furnished 
with those side-rods and connecting rods, the aboli- 
tion of which from the electric locomotive was con- 
sidered to be one of its principal points of improve- 
ment. 

‘Theoretically, to get rid of the reciprocating 
movements and unbalanced rotating weights of the 
steam-locomotive was eminently desirable, for these 
unbalanced weights were the cause of much destruc- 
tive wear upon the track and roadbed. Furthermore, 
the substitution of the compact electric motor, en- 
circling the driving axle, was considered to be an 
ideal arrangement of compactness and efficiency. 
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“When the electric drive came to be applied to 
steam-railroads, as in the case of the electrification 
of the New York Central and New Haven roads, it 
was found that the above-mentioned advantages were 
obtained at the expense of collateral disadvantages 
of a very serious character, for the low center of 
gravity, the rigid wheel base and the large amount of 
non-spring-supported weight combined to make the 
locomotives very destructive of the track. 

‘“The most original feature of this engine, at least 
in American practice, is the removal of the motors 
from the wheel axles and the substitution of a single 
motor which is placed above the frames and within 
the cab. This motor weighs, without gear, 45,000 
pounds, and in weight and power it is the largest 
railway motor ever constructed. At each end of the 
motor-shaft is a crank, the two being set, as in steam- 
locomotive practice, at 90 degrees. From _ these 
cranks a pair of coupling rods lead down to a crank- 
shaft (known as the jack-shaft) which is carried in 
the frame in a horizontal line with the axles of the 
driving wheels. The jack-shaft cranks are coupled 
to the drivers. 

‘‘Now it will readily be seen that this arrange- 
ment avoids all the difficulties of counterbalancing 
which have been such a nightmare to the steam loco- 
motive designer and to the track superintendent, for 
since the motor crank revolves uniformly and at con- 
stant effort, differing therein from steam practice, 
the turning effort of the drive-wheels is the same as 
for the motor, and is constant throughout each revo- 
lution. Moreover, it will be seen that since the move- 
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ments of all rods and moving parts are those of pure 
rotation only, it is possible to secure a perfect coun- 
the track and roadbed than a passenger car of equal 
weight": “* 

‘‘The controller on the ‘Pennsylvania’ type is 
scarcely as large as that on a Hoe printing-press. 
None of the main power passes through it, as it is 
really a switch corresponding to a telegrapher’s key, 
operated by electro-pneumatic means. With a lever 
which can be moved with one finger, the engineer 
can admit to the locomotive a current equal to that 
available in a hundred trolley-cars. 

‘‘The electric supply will be secured from an elec- 
tric conductor, or third rail, by four contact shoes 
on each locomotive. At some points where the great 
number of track switches will not permit this, the 
power will be secured from an overhead conductor 
through an air-operated overhead contact-shoe, of 
which there are two on each locomiteve. The first 
locomotive, which is now being tested both as to 
speed and hauling power on the Long Island Rail- 
road, is giving satisfactory results.”’ 
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Drawing showing special driving gearing of new electric locomotives in 
use on the Pennsylvania, 


MOTIVE POWER AND ROLLING STOCK 191 


In addition to the types of locomotives referred 
to above are a number of others in more or less use 
at the present time. Among these is what is called 
the Forney type, invented by N. N. Forney, some 
twenty-five years ago. In this locomotive the tender 
and engine are combined on one frame, the tender 
being placed in front, so that the weight of the engine 
can be placed upon the drivers. The point in the 
development of this type is to give a greater tractive 
power for the size of the engine. It, however, has 
not proven a satisfactory locomotive for general 
Service, as many stops have to be made in order to 
terbalance, and the engine delivers no more shock to 
give the engine an opportunity to keep up the steam 
needed in so large a boiler area. 

The Great Northern Railway recently built one of 
the largest locomotives that has ever been made. The 
engine is of a type known as the Mallet Articulated 
Compound. The total weight of the engine and ten- 
der is 468,000 pounds. The idea of its construction 
is that of a tandem bicycle with an additional unit 
added. This gives the engine an unusual length of 
92 feet from pilot to the rear end of the tender. There 
are two sets of cylinders; the back or high-pressure 
cylinders receive the direct steam, and the front or 
low-pressure cylinders use it a second time. It is 
expected that this engine will prove capable of moy- 
ing from 100 to 120 fifty-ton cars on a level track. 
It will be placed in service on the mountain division 
of the Great Northern, where it will be given a 
thorough try-out of its pulling powers. 
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Sec. 74. The Weight and Resistanee of Trains 


The tonnage which a locomotive is able to move 
depends upon the degree of the maximum grade and 
curvature, the character of stations, the density of 
traffic, the weight of cars, time, temperature, winds, 
and condition of equipment. The attempt in present- 
day railroading is to reduce grades, and, when they 
are necessary, to balance them so far as possible, so 
that in the movement of trains speed going down hill 
will materially assist in going up the next grade. A 
grade of two per cent increases the burden on the 
locomotive by forty pounds to the ton of equipment 
and load, while a one degree curve is equal in its 
resistance power to a one-tenth per cent grade. The 
movement of the train is necessarily affected by the 
passenger traffic, especially on a single track road, 
and the facilities which exist in the way of side 
switches and the like; but aside from this, the speed 
of the train, the wind and the atmospheric pressure 
materially affect its movement. According to the 
tables, a train at a speed of forty miles an hour en- 
counters an atmospheric resistance of 6.2 pounds to 
the ton. When the atmosphere is below 40° Fahr. 
the resistance is increased, and a change of 10° adds 
.3 of a pound resistance to the ton, where the cars are. 
heavily loaded. The effect of winds, especially side 
winds, on a train is to produce a great deal of fric- 
tion by forcing the wheel flanges against the ‘‘lee- 
ward”’ rail. When the wind is twenty miles per 
hour, the resistance of a 50-ton car for each ton of the 
ear is 1.6 pounds, and the atmospheric pressure at the 
same rate is one-tenth of a pound per ton. When all 
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these elements are taken together it will be found 
that the pull upon a locomotive is greatly affected 
by the conditions under which the traffic is moved, 
so that every yard-master has before him in the 
making up of a train the conditions which the equip- 
ment is likely to meet in covering its mileage. The 
various statisticians have estimated the draw-bar 
pull of a large 113,000 pound locomotive at fifteen 
miles per hour as 100 per cent. The train resistance 
under the same conditions is regarded as 100 per 
cent. As the speed of the train increases the trac- 
tion power of the locomotive declines, and the resist- 
ance of the train increases, while the allowable 
weight of the train declines. Consequently, the 
character of the service determines the type of loco- 
motive, and the weight of train, and the character of 
the load. 


Sec. 75. The Rating of Locomotives 


Every locomotive on a railway system has what is 
called a rating, which is an estimate of the tonnage 
a locomotive can drag under certain normal condi- 
tions. There are three different views regarding the 
basis on which the rating of a locomotive should be 
determined. These are (1) to give the locomotive 
that rating in the amount of maximum tonnage that 
can be moved between terminals in a given time; 
(2) to give the locomotive the largest load that it 
can haul on an average during the life of the en- 
gine; (3) to base the rating of the locomotive upon 
the largest amount of tonnage that can be’moved at 
a minimum cost; under this view the speed of the 
locomotive and of the train is a’minor matter,— 
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the question is the dragging of the largest ton- 
nage. Under any circumstances, however, weather, 
grades, curves, siding facilities, the number of 
empty cars in the train, materially affect the 
amount of tonnage that can be drawn by a 
locomotive. More than any other one thing af- 
fecting the tonnage of the locomotive is the 
profile of the road. Referring to this matter, a 
writer in the report of the American Association of 
Master Mechanics says: ‘‘A grade will generally 
have some curves on it, and if sharp these may con- 
stitute a critical or stalling point for heavy trains. 
The allowance for curvature will, of course, give the 
power necessary to pass such points, but generally 
in calculating the load for a locomotive the curva- 
ture function may be omitted or reduced to a general 
average, as in passing through a curve a small loss 
of velocity will afford sufficient force to take the 
train around it. So, also, the average grade should 
generally be taken instead of the maximum, if the 
latter occurs in short stretches, where the same loss 
in velocity would help the trains over. If there is to 
be much variation in speed, the coefficient for this 
feature should be modified accordingly. 

‘*While in mountainous regions, with long, heavy 
grades, there is little opportunity to take advantage 
of the force due to momentum, in undulating por- 
tions it may be utilized with the greatest advantage. 
A velocity of approach to a grade, when it can be re- 
duced in ascending the grade, enables the engine to 
haul greater loads than it could without such as- 
sistance. This is well illustrated on the Norfolk di- 
vision of the Norfolk & Western. The grade out of 
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Petersburg, going east, is thirty-seven feet, and is 
about four miles long. As all trains stop at Peters- 
burg, they are not able to get the benefit of mo- 
mentum, and a helper is necessary to get over the 
hill; the summit being passed, the helper returns. A 
few miles farther the same grade exists, 8,000 feet 
long, but at this point a preceding down grade 
enables them to obtain sufficient velocity to pull the 
train up with one engine, while that at Petersburg re- 
quired two. This illustrates hew stops, crossings, 
curves, water tanks, etc., will interfere with the 
make-up of a train, if so located as to prevent the use 
of momentum, and it is necessary to bear all these 
points in mind when figuring the rating for an undu- 
lating division. Many railway officials contend that 
the gain from momentum cannot be figured, and 
while it is difficult to arrive at very accurate figures, 
yet we think that a fair degree of success can be ob- 
tained by carefully considering the various factors in 
the case. Suppose, for example, that 5,000 feet of one 
per cent grade were so situated that trains could 
approach it at speed. The total rise of the grade 
would be fifty feet, but of that, fifteen feet could be 
overcome by the energy of the train, leaving thirty- 
five feet that the train must be raised by the en- 
gine. A grade in which the rise was 35 feet in 5,000 
would be a .7 per cent grade, so that if the engine 
could exert sufficient force to overcome the train re- 
sistance and that due to a .7 per cent grade, the train 
could be lifted the remainder of the height by 
its kinetic energy. In this case the 5,000 feet of 1 
per cent grade could be replaced by 5,000 feet of 
.7 per cent grade, and the effect on the load hauled 
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by the engine would be the same, if in the latter case 
the energy of the train were not taken into account. 
Since the height to which the kinetic energy raises 
the train is independent of the length of the grade, 
its effect becomes far less when the grades are long 
than when short. Thus, for 1 per cent grade, 1,000 
feet long, since the total rise is only 10 feet, the 
kinetic energy would be more than sufficient to raise 
the weight of the train up the entire grade, leaving 
only the frictional resistance to be overcome by the 
engine; whereas, if the grade were 50,000 feet in 
length, or a total rise of 500 feet, the energy of the 
train would only reduce this by 15 feet, leaving 485 
feet, or the equivalent of a .99 per cent grade to be 
overcome by the engine, a reduction not worth con- 
sidering.”’ 

Reference was made in a previous paragraph to 
the effect of empty cars upon the rating of locomo- 
tives. ‘‘The tests which have been carried on show 
that on grades at comparatively slow speeds a ton 
of empty cars requires about 7 per cent more power 
than the same tonnage in a loaded car. It has al- 
ways been demonstrated very clearly that the greater 
the capacity of the car, assuming that it is fully 
loaded, the less draft per ton to haul it. For in- 
stance, a 100,000-pound capacity car will require less 
draw-bar pull per ton than a 40,000-pound capacity 
car. The greater the difference between capacity 
and load of a given ear, the greater the difference in 
the draw-bar pull necessary. We can very well afford 
along this line to emphasize especially the difference 
between the power required to haul a ton of empty 
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cars and a ton of loaded cars at the same speed. At 
a speed of 25 miles an hour on comparatively level 
track it requires 50 per cent more power to haul a 
ton of empty cars than it does a ton of loaded ears.”’ 

The heavier cars that are now being used move 
with a smaller proportion of power than is true of 
the lighter ones. Nevertheless, it is a mistake to 
increase the tonnage rating of a locomotive on 
account of the number of 100,000-pounds capacity 
cars in the train. While there is an easier draw-bar 
pull when the train is in motion, there is neverthe- 
less a greater inertia in starting it, and this stress 
of resistance is much more than when the speed of 
eight miles per hour is attained. The danger to draft 
gear is in consequence very great unless this stress 
has been offset by heavier construction. Where this 
has been done the tonnage rating of locomotives can 
be increased as much as 25 per cent. The tendency 
now seems to be in the direction of determining the 
rating by weight instead of by the number of cars. 
The results of tests made on the Columbus, Hocking 
Valley & Toledo Railway, where 90 per cent of the 
business is the movement of bituminous coal, show 
that trains having the same number of cars, and 
drawn by the same capacity engines, vary as much as 
50 per cent. In the case of large class engines, rated 
at five cars more, it was found that they often had as 
little tonnage as the maximum of smaller engines. 
The test of the tonnage system was made by rating 
each engine at the maximum tonnage shown on the 
ear basis and filling the cars with the amount of 
tonnage actually called for. Under this system of 
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rating locomotives about 87 tons more per train were 
gained than under the old car system. ‘The fact 
remains, however, that engines are often too heavily 
loaded, and in consequence burn up too much coal 
and lose time on the run, many times stalling and 
breaking down. Better judgment has shown that 
slightly lighter loading has resulted in an increased 
gross engine ton mileage, which has proven more sat- 
isfactory in time record, in the delivery of freignt, in 
greater contentment of enginemen and trainmen, and 
in a smaller expense for maintenance of engines and 
repair of cars. The use of the ton-mile as a means of 
determining the motive power performance made it 
possible to compare engine records not only in the 
same division, but with other divisions, and to ascer- 
tain where the difficulties arise in connection with 
the movement of traffic. 

In the proceedings of the American Railway Mas- 
ter Mechanics’ Association in 1903 the rating ques- 
tion is set forth in vigorous language. The writer 
says: ‘‘The superiority of the ton to the car as a 
unit of train rating is due not so much to the fact 
that it has a constant value as a unit of weight, as 
that it is a much more accurate measure of train re- 
sistance. Soon after its adoption the discovery was 
made that the ratio between train weight and train 
resistance was constant, which led to a scientific in- 
vestigation of the facts by means of dynamometer 
car tests. These showed that the greater the gross 
weight per car, the less the resistance per ton; that 
the heavier the adverse grade, and the slower the 
speed, the less this difference is. For example: It 
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requires considerably less power per ton to haul a 
loaded 50-ton car than a loaded 25-ton car; at a speed 
of 20 miles an hour, on level track, a ton of empty 
car has a resistance of 50 per cent greater than a 
ton of loaded ear, while on a 1 per cent grade, at a 
speed of ten miles per hour, the ton of empty car de- 
velops only about 7 per cent more resistance than a 
ton of loaded car. These discoveries led to the adop- 
tion of adjusted tonnage ratings, which increase the 
nominal weight of empty, partly loaded and low ¢a- 
pacity ears in proportion to their resistance per ton, 
so that the adjusted ratings much more nearly ap- 
proximate the resistance a train will develop than 
though the actual weights were used. There is lit- 
tle room for doubt that this refinement of the origi- 
nal plan of tonnage ratings has resulted in still fur- 
ther reducing transportation costs. 

‘‘There have been indirect savings in operating 
expenses, due to the use of tonnage ratings, which 
are not always considered. I refer to the use of the 
ton-mile basis for statistics, which naturally followed 
the introduction of tonnage ratings. Previously the 
almost universal basis of motive power statistics had 
been the engine-mile. Because the engines made 
more miles per ton of coal the lighter the train there 
was a constant effort on the part of master mechan- 
ics and engineers to haul as light trains as possible, 
in order to improve their records, which no doubt 
in a measure neutralized the efforts of the trans- 
portation department to handle as heavy trains as 
possible, and undoubtedly increased the cost of trans- 
portation somewhat, when compared with the possi- 
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bilities, and was a source of constant friction between 
the two departments. The ton-mile basis for motive 
power statistics changed all this, because it was soon 
demonstrated that the heavier the train, within rea- 
sonable limits, the less the cost of coal, wages, and 
repairs per ton-mile, and, therefore, it was to the in- 
terest of the motive power men to haul as heavy 
trains as practicable, thus harmonizing the interests 
and efforts of the employees of both the transporta- 
tion and motive power departments. It would be im- 
possible to say just what economy was produced by 
this change in the basis of motive power statistics, 
but that it was real and considerable in gross amount 
there can be no doubt. The ton-mile basis also cor- 
rected a number of erroneous conclusions, resulting 
in a clearer understanding of cause and effect, which 
no doubt led to economies, e. g.: 


TABLE I. 


March, 1896. 1897. Increase % 
Average miles per engine........ 2,282 2,289 0.3 
Average ton-miles per engine... .782,213 972,486 24 


‘Had there been no ton-mile statistics, there can 
be little doubt the conclusion would have been drawn 
that the average work done per engine in the two 
years, was practically the same. The ton-mile fig- 
ures show this conclusion would have been wide of 
the mark and misleading, and also demonstrate that 
in this case the use of tonnage ratings increased the 
work done by the engines 24 per cent, as the class of 
locomotives was practically the same in the two 
years. 
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TABLE II, DIVISION D—JANUARY, 1896 


Miles to ton Coal per 100 


of coal. ton-miles. 
‘ Lbs. Yo Lbs. %o 
Beetihy LNG, 2 SFOS tier xoxo 6 sx os 16.6 100 20.79 100 
Rael, Pig vere nce we wats os 14.8 112 67.93 327 
Maia’ dine; freight os . ck 2 ee ne 16.6 100 20.79 100 
Main line, passenger............. 32.1 193 33.09 159 


“‘Judged by the results on the engine mile basis, 
the branch freight engines were using only 12 per 
cent more coal than those on the main line. This rec- 
ord was considered very satisfactory indeed, so far 
as the branch was concerned, as there were a con- 
siderable number of heavy grades and curves on it, 
while the main line was comparatively level and 
straight, and the conclusion was naturally drawn that 
it was not much more expensive, so far as fuel was 
concerned to operate a mountain district than one 
on the prairie. But as soon as attention was directed 
to figures based on the ton-mile it became evident 
that the heavy grades and curves of the branch re- 
quired three and a quarter times as much coal as the 
main line to do the same amount of work. In com- 
paring the relative cost of fuel in freight and pas- 
Senger service, using the engine mile as a basis, the 
almost inevitable conclusion was that freight engines 
used nearly twice as much as passenger engines, but 
when the basis of comparison was the ton-mile, it be- 
came evident that the cost of fuel was practically 
60 per cent greater in passenger service. 

‘Tt is very generally assumed that the maximum 
tonnage a locomotive can handle at a speed of about 
ten miles an hour is the most economical. I venture 
to differ from this opinion and will first consider the 
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matter as applying to the conditions which have pre- 
vailed throughout the past winter, 1903, during which 
time there has been practically a freight blockade. 
Under these conditions the paramount issue, to bor- 
row a political phrase, is to handle the business of- 
fered and keep it moving alniost regardless of cost, 
in short, to handle the largest possible number of cars 
with the power and facilities available. For the sake 
of argument and illustration, Table III. is presented. 
It applies to two divisions, the first 100 miles long, 
and the second 200 miles in length, and is based on 
the following assumption: First, that it requires 
four hours to get an engine from its train to the 
roundhouse, clean its fires, give it necessary repairs, 
furnish the necessary supplies, and have it on its 
train again; second, that a train of 40 cars will allow 
an average speed of 10 miles an hour; third, that a 
reduction of the train from 40 to 35.2 cars or 12 per 
cent, will permit an increase in the average speed to 
15 miles per hour. 


TABLE III. 
100-mile division. 200-mile division. 
Speed, miles per hour.. 10 15 10 15 
Hours between termi- 

RMS aki heer. 10 6.67 20 13.32 
Hours at terminals.... 4 4 4 4 
Hours for one trip.... 14 10.67 24 17.32 
Trips in 30 days...... 51.4 67.5 30 41.6 
Cars hauled per trip.. 40 35.2 40 35.2 
Cars hauled per month. 2,056 2,376 1,200 1,464 
Gain in cars hauled per 

a a ge a eaate 320 rote 264 


Gain in cars handled per 
month, per cent.... .... 16% rics 22% 
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‘These figures show an increase of from 16 to 
22 per cent in the number of cars an engine will han- 
dle per month, due to a decrease of 12 per cent in 
the number of cars handled per train, and that the 
longer the division, the greater the increase. * * * 
Though there will be a greater number of trains to 
meet and pass because of the fewer cars per train, 
the lighter trains will not only make better time be- 
tween stations, but will also undoubtedly lose very 
much less time waiting at stations for other trains, 
because the heavier train will frequently wait rather 
than take chances of making an advanced meeting 
point for lack of a few minutes, it seems likely the 
lighter trains will make even better running time be- 
tween terminals than shown in the tables. The con- 
clusion was amply confirmed by personal experience 
during a period covering a couple of months, during 
a series of locomotive tests in heavy freight service, 
when the time lost waiting for other trains frequent- 
ly reached 45 per cent of the time between terminals. 
This experience was on a road which was single track 
for three-quarters of the distance over which the 
tests were made. 

‘‘Tn all cases where a congestion of business has 
occurred on any division, a reduction in the tonnage 
of trains has resulted in an increase in the speed of 
movement of traffic, and has invariably raised the 
blockade, without assigning any more power to that 
division. During the time the maximum tonnage was 
handled we were in daily receipt of engine failures, 
due principally to engines leaking, not steaming, etc., 
which the operating officers claimed, as a rule, as the 
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cause of long hours on the road. The position I have 
always taken is that these failures were due to the 
long hours on the road and that the long hours were 
the cause, not the result of engine failures. 'The im- 
mediate improvement in the reduction of engine fail- 
ures with the reduction of tonnage, was certainly con- 
clusive evidence of the correctness of this position. 
“The following figures give the percentages of 
overtime paid to engineers and firemen, in relation 
to their total wages, during June, when there was no 
special rush of business and the engines available 
were ample to handle it easily, and during Septem- 
ber, when the power was taxed to its utmost capac- 
ity? 
Division A. Division B. 


June overtime, per cent of total wages........ 1.8 2.0 
TINE seh Tk. stn no ge An «of ono oie oN esto ahe 5.3 4.6 


‘‘The increase in overtime is much faster than 
increase of business. A lighter tonnage would re- 
duce wages as well as fuel consumption. 

‘Table showing economical train load and effect 
of change in tonnage: 


MAXIMUM LOAD 


75 cars, bituminous coal, gross............eccecceces 1,935 tons 
45° cars, bituminous coal) seb 0s cote ss os ee eeeed 1,215 tons 
Wages of train and enginemen, 22 hours at $1.35......... $29.70 
Goal consumed, 17 tons at 92.8020 ess .-s sos ee eee $48.79 
Cost of hauling, per ton of coal, wages................ $2.45 
Cost of hauling, per ton of coal, fuel................ 4.01 
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MAXIMUM LOAD 


“Same train reduced five cars: 


40 loaded cars, bituminous coal, gross................ 1,720 tons 
40 loaded cars, bituminous coal, net...............0. 1,080 tons 
Wages of train and enginemen, 17 hours at $1.35........ $22.95 
Coal consumed, 0 tons at: $2.87... 6... 5.6 bbe ok nek os 25.83 
Cost of hauling, per ton of coal, wages............000. $2.13 
Cost of hauling, per ton of coal, fuel................. 2.39 
Tp BURNS Raed oi bape) SSSR ge Sai i Gating id $4.52 


“‘The rating of engines is known to dispatcher, 
engineman and conductor, in order that they may 
clearly understand what is a full train load. The 
manifest, which shows of what the train consists, 
‘weight included,’ is made up from the waybills by 
the agent at the point where the train starts and is 
given to the conductor, who registers the train in 
the ordinary manner, showing the gross tonnage on 
the register, and when the operator reports the train 
to the dispatcher the tons also are given, which the 
dispatcher likewise enters upon the train sheet. At 
the end of the run the conductor registers in like 
manner, which shows the tonnage into the terminal. 
This is also entered upon the train sheet and becomes 
a record, from which the dispatcher can figure and 
keep check on all his trains. The conductor, at the 
end of his run, encloses the manifest to the superin- 
tendent of transportation or car service agent, who 
compiles weekly statements, showing each and every 
train, over each and every division separately, for 
the week, or four times each month. A statement 
is made showing between terminals or runs, date, 
train, number or extra, and engine number, rating, 
rating out of terminal, rating into terminal, schedule 
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time of train, and time actually consumed in run. 
This gives each train, and the footing for the week 
shows total rating of engines, total tons out of ter- 
minals, total runs into terminals, and the average 
tons hauled to the average train load. 

‘‘These statements or sheets are for the informa- 
tion of the superintendent and train masters, to keep 
them advised as to what their trains are doing, and 
also for the manager and general superintendent. 
The superintendent of transportation, or car service 
agent, receives each morning yard reports from all 
points where trains are started and arrive, showing 
the number of trains out during the past twenty- 
four hours, the number of engines arriving during 
the same time, the total rating of the engines depart- 
ing, and the total tonnage moved against the rating. 
The same report shows the number of loads left over 
after such trains have departed, and the general 
commodity. This enables the dispatcher and super- 
intendent of transportation to check trains and know 
what tonnage was handled. If full tonnage for the 
number of engines was not moved, and there re- 
mained loads which would have given full tonnage, 
explanations are in order from the yardmaster or 
agents. This is the most effective check, as it is 
made generally while the train is moving, or while 
all the conditions are fresh in the minds of those 
concerned. 

‘‘ Another advantage of the tonnage system is that 
the mechanical department is made responsible for 
the condition of the power; the engineer, knowing 
the rating of his engine, is expected to and must 
haul such rating. If his engine is not in condition, 
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he understands that he must report the fact in such 
a way as will absolutely protect him, for if he fails 
to haul according to rating, another engineer is 
placed upon the engine to determine the trouble. If 
he fails to haul rating after reporting the condition of 
his engine, the engine is taken out of service until put 
in shape, and so reported by the master mechanic. 
Too often, under the old method, the engineer was 
condemned for failure to perform satisfactory work 
with the engine, because he stood in fear of the 
roundhouse foreman, who may neglect to do the 
necessary work. By not having a check on the per- 
formance of the engine, it was allowed to remain 
in service when it should have been in the shop, 
and the engineer suffered such work to go on because 
he stood in fear of those directly over him, while the 
master mechanic knew nothing about it. Under the 
tonnage system, however, the master mechanic takes 
the tonnage sheets, checks up his engine, and then 
goes to the roundhouse register to see what has been 
done and reported. These statements of weekly 
work are of great value to the head of the mechanical 
department, even if not thought much of by his 
subordinates.”’ 


Sec. 76. Coal, Fuel, and Water 


Many efforts have been made on the part of rail- 
way companies to reduce the cost of fuel and to 
secure a more economical use of it. Locomotive 
engineers are required on most roads to submit a 
statement of the coal that they burn and to justify 
any increase over the amount that is apportioned to 
their locomotives for their mileage. The fuel prob- 
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lem is a very difficult one, and on many roads it 
amounts to more than two millions dollars in the 
course of a year. In some instances no records are 
kept of this expenditure and little is known of the 
way in which it is used. In other cases coal premium 
statements have been developed, and these have in 
most instances proved very effective in securing a 
saving of coal. It is impossible to judge all locomo- 
tives in the same way, as the conditions of weather 
- and service change the amount of fuel that is re- 
quired. The best basis of judgment is the ton-mile 
cost, and even then, allowance must be made for the 
number of empty cars and loaded cars, side winds 
and wet weather. 

The four tests for the value of coal are (1) chemi- 
eal analysis, (2) the results of the calorimeter, (3) 
the test on small boilers, and (4) the test on the loco- 
motive itself. The cost of firing is estimated at 614 
per cent of the cost of coal. Low grade coal shows 
a lower cost of firing than better coal, since there 
is more of it to handle. 

The problem of water is one that confronts every 
railroad. Boiler troubles are general, and many ex- 
periments of different kinds have resulted in some 
remedies for the difficulties. It is now generally 
agreed that it is possible, by purification and soften- 
ing processes, to produce a water that will be satis- 
factory for locomotives. The Union Pacific Rail- 
road, which was confronted with great difficulty in 
securing satisfactory water, began first by piping 
and transporting water from thoroughly well-known 
supplies to as many neighboring stations as possible, 
second, by digging new wells and exploring for 
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good water, in order to develop a supply that could 
be relied upon, and third, by treating the waters 
furnished locomotives, to reduce the encrusting salts 
to a minimum, attempting to bring them wherever 
found to a uniform constituency so far as pos- 
sible. The results obtained were very remarkable. 
In making a report upon it the engineer says 
that by piping the water the situation at the east 
end of the line was remedied, and by treating and 
redistributing the water in the middle territory it 
was possible to make it uniform with that at the 
east end. Under the old conditions the life of a 
flue was from four to six months. Since the experi- 
ments have been made and the changes introduced, 
the life of flues has been increased to eighteen and 
twenty-four months, and there are some instances of 
where locomotives have actually been in service for 
two years without any boiler trouble. At the present 
time the Union Pacific has plants capable of treating 
more than 500,009 gallons per hour. The chemicals 
used to secure these results have been soda ash and 
tri-sodium phosphate. 

In their report, the American Railroad Master 
Mechanics’ Association says that by using purified 
water it has been possible to secure better service 
and greater mileage of engines, and to increase the 
life of flues and fire-boxes from 50,000 to 150,000 
miles. In the specific case of one road the pay-roll 
of boilermakers was reduced more than $75,000. 


Sec. 77. The Cost of Maintaining Locomotives 


The variance in practice, on the part of railroads, 


in making charges for the repair of locomotives, 
RT-14 


210 RAILWAY TRANSPORTATION 


materially affects the uniformity in the accounting 
systems and vitiates to some degree any comparison 
of the cost of maintenance of locomotives. Loco- 
motive repairs vary from $1,000 to $3,000 per year, 
and from $3 to $10 per 100 miles. An engine in 
heavy freight service must receive a certain amount 
of attention at frequent intervals; at from 100 to 150 
miles various parts must be readjusted and slight 
completed general repairs are needed, while after 
70,000 to 100,000 miles the whole machine must be 
overhauled and put in good repair, often being re- 
built. ‘‘The expense of repairs for an eight-wheel 
locomotive in the freight service is almost invari- 
ably less than for ten-wheel Moguls or consoli- 
dated engines, and the road which has a plentiful 
sprinkling of the latter in its equipment is certain, 
all other things being equal, to show a higher cost 
for repairs per engine mile; if the records were made 
up on the ton-mile basis the result might be quite 
different. * * * The time of a train scheduled 
to make one hundred miles in four and one-half 
hours, with six cars and twenty-seven stops, was 
reduced to four hours, and immediately the fuel bill 
for that train was increased $100 per month, with the 
same engine and the same men. When the running 
time was changed back to four and one-half hours, » 
the fuel record at once dropped to its old figure. 
On the same road it is found that the eight-wheel 
engines in fast passenger service cost more for re- 
pairs than ten-wheel engines in ordinary freight 
service, and no amount of care will bring the ex- 
pense of the fast eight-wheel engine below the slower 
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ten-wheel. The average cost for repairs is also 
greater on those divisions where train speeds average 
the highest.’’ It has also been found that eight- 
wheeled engines in fast passenger service cost more 
for repairs than the ten-wheeled engines in ordinary 
freight service, and no amount of care would bring 
the expense of the passenger engines below the 
slower ten-wheeled ones. 

High cost for repairs is sometimes brought about 
because of the attempt to do the work at small 
shops where the facilities are inadequate. Where 
the repairs are low, the shops in size and number fit 
the conditions of the road, and the engines are in or 
out of service for long or short periods, depending 
upon the stock of standard parts ree.dy at hand with 
which to make repairs. The use of scrap for repairs 
on special parts is a science in itself, and railroads 
are beginning to appreciate the value of scrap ac- 
counts and the wisdom of maintaining careful 
records of all repairs and replacements on locomo- 
tives. 


Sec. 78. The Pooling of Engines 


In the old days of railroad management, locomo- 
tive engineers were given engines to take eare of and 
to operate, and the man assigned to a locomotive 
was expected to take care of it and run it. This 
system has been found inadequate to meet the needs 
of modern railroading, and especially because, in 
such cases, locomotives wait on individuals when 
they might actually be put into use. Today therefore 
it is customary to pool the engines, turning over a 
number ef engines to a group of men, who take them 
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in order or as they happen to come in. From the 
point of view of efficiency, however, it may be 
doubted whether pooling produces the best re- 
sults. The men do not know their engines so well, 
and in consiquence cannot get so much power out of 
them. They are not interested in taking care of the 
small repairs, and the road is put under the necessity 
of more frequent and more careful inspection. It is 
suggested that in place of pooling, a system of 
double-crewing engines would be more satisfactory, 
so that forty-five to fifty days a month could be 
gotten out of an engine by the use of a double crew, 
which is all that can be expected, and at the same 
time there would be a saving in power and an 
interest in the locomotive which is not the case under 
the pooling system now in vogue on many roads. 


Sec. 79. Cars and Safety Devices 


The long car now in use on the railroads of the 
United States was not adopted until 1880, when its 
capacity had reached twenty tons and its length 34 
feet. Little by little the capacity of the car has been 
pushed up, until to-day it is as great as fifty to sixty 
tons, while the length has not materially increased. 
The first long passenger cars, with center aisles and 
end doors, were built in the United States about 
1833, and this type has been adhered to ever since 
that date. Improvements of different kinds have 
been made in the passenger coach, by the addition 
of the Miller platform, the coupler and buffer, the 
vestibule, and the air-brake. Until 1896 passenger 
coaches, and freight cars too, were constructed 
wholly of wood, the iron and steel in them being 
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used only for bolts and rods. The first all-steel 
freight cars for regular traffic were built in 1897 
on the Pittsburg, Bessemer & Lake Erie Railroad. 
They were of the hopper type and of 50 tons 
capacity. The advantage of steel construction at 
once made itself apparent, in that a wooden coal car 
of 44,000 pounds capacity had a dead weight of 
22,000 pounds, while a steel car of 55 tons capacity 
had a dead weight of 36,500 pounds. The relation 
of these figures to each other is shown further in the 
statement that the dead weight, which had been one 
pound for every two pounds of load, had been cut 
down by the use of steel cars to one pound for every 
three pounds of load. 

One of the problems in the coustruction of cars 
has been the determination standards for the dif- 
ferent forms of equipment that were necessary for 
the building of rolling stock. The Master Car 
Builders’ Association was formed in 1867, and 
through its work standards have been determined 
for steel treads and flanges, journal boxes, bearings, 
automatic couplers, brake beams, draught attach- 
ments, and the like. The adoption of these standards 
has materially bettered the movement of cars and 
greatly aided the development of traffic between dif- 
ferent roads. Many safety devices have been intro- 
duced as features of train equipment, such as the 
newer forms of air-brake, air signals, and automatic 
eouplers for freight trains. These have made life 
safer, both in traveling and in the conduct of trans- 
portation. 

The mechanics of railway equipment are intri- 
eate and difficult. This chapter has merely hinted at 
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some of the broader features, and the student who 
is interested in the more detailed phases would do 
well to consult the many excellent reports found 
in the volumes of the proceedings of the Master 
Mechanics’ Association and of the Master Car 
Builders’ Association. 

Not only have the last 15 years brought a great 
improvement in locomotives in the way of increased 
capacity, but also a very creditable improvement 
in increased efficiency, due very largely to the in- 
fluence of superheating apparatus, mechanical stok- 
ing, and improved conditions of combustion in the 
fire-box, due to the influence of the brick arch. 

A late development (1921) that has demonstrated 
the ability to still further improve these results is 
the practice of locomotive feed-water heating, a 
subject in which the railroads are manifesting a 
great deal of interest. The open-type heater espe- 
cially, as indicated in the report on the subject of 
Locomotive Feed Water Heating, read at the 1920 
Convention of the American Railway Association, 
Division V—Mechanical, is particularly promising. 
It has long been recognized in stationary practice 
that an increase in the boiler-feed temperature of 
11 degrees is equivalent to a fuel saving of 1 per 
cent. Since locomotive feed-water heaters are show- 
ing a temperature rise in the feed of from 150 to 
170 degrees, it will readily be seen that a further 
improvement of from 12 to 15 per cent in the opera- 
tion of the modern locomotive is imminent. 


CHAPTER IV. 
THE FREIGHT SERVICE 
Sec. 80. The Importance of Freight Service 


The old saying that the passenger service pays 
for axle grease and the freight traffic makes the 
dividends, still illustrates the relation of the two, 
though the difference in earning power is by no 
means so great as it used to be. Of all the earnings 
reported by railroads in 1907, 7014 per cent were 
contributed from the freight traffic, while the pas- 
senger business formed but 22 per cent of the earn- 
ings of railway companies. The total receipts from 
the freight business of the different railways of the 
United States amounted, in the year mentioned 
above, to two billion dollars. The movement of com- 
modities has been greatly increased as the popula- 
tion has grown, and in addition to this natural in- 
centive to its development, a marked increase can be 
traced to the organization of production in all fields 
of endeavor. The broker in the grain trade has been 
eliminated, and the elevators are now owned by 
great firms with large capital, who are able to place 
the supplies of grain in their hands in any part of 
the world where it is most wanted. The live stock 
that used to be driven on foot to the market is now 
carried by cattle trains, and the purchase of beef 
animals is managed through representatives of great 
cattle houses, who act as the direct shippers of cattle 
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to the central market. Cotton also is now collected 
in vast warehouses and redistributed by rail to the 
manufacturing centers. So the enumeration might 
be continued, with increased evidence of the develop- 
ment of transportation through the organization of 
industry. 

When distributed over the different classes of 
commodities, it is found that of the nearly nine hun- 
dred million tons of freight reported by classes as 
originating on the different lines of railway in the 
United States, the product of the mines contributed 
53.39 per cent. Next to this were the manufactures, 
amounting to 15.41 per cent; then came the products 
of forests, 11.38 per cent; agriculture, followed with 
8.62 per cent; miscellaneous items, 5.02; merchandise, 
3.89, and the products of animals, 2.39 per cent, com- 
pleted the list. 


Sec. 81. Equipment for Handling Freight 


A good deal of discussion has arisen in recent 
years regarding the use of large or small cars. The 
tendency has been in the direction of increasing the 
size of the cars, because of the decrease in ratio 
between carrying capacity and dead weight. The 
emphasis upon this development has been largely — 
from the point of view of mechanical power, since 
the use of heavy cars reduces the number of them 
in the train, and tends to increase the density of 
traffic, which is highly desirable from the point of 
view of reducing train mileage. Looked at from the 
side of the general operation of the railroad, it ap- 
pears not only that large carrying capacity must 
be limited by the conditions of traffic, but that the 
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wear and tear on the cars, together with difficulty in 
handling unwieldy trains, is likely to interrupt and 
interfere with the easy movement of freight. There 
can be no doubt that in America the tendency to use 
large cars has been especially favored by the enor- 
mous amounts of coal and raw materials which can 
be transported in unbroken train loads over long dis- 
tances. The tendency toward the centralization of 
production and the concentration of markets have 
also been contributing factors in the growth of the 
number of heavy cars. Unquestionably, however, 
the limit of the practical uses of heavy cars has been 
reached in America, and it is undoubtedly true that 
no general rule can be stated regarding the size of 
cars, since that must depend, necessarily, upon the 
character of the traffic along the railway line. 

The cars now in use in America are known as 
box, flat, stock, coal, tank, and refrigerator cars, 
with a considerable number of miscellaneous types 
that are used for special purposes. The Interstate 
Commerce Commission reports a total of 1,986,017 
cars engaged in freight service in the United States. 
The largest number of these, 802,187, were in class 
six, having a capacity of 60,000 pounds; the next in 
order was class eight, cars of 80,000 pounds capacity, 
of which there were 452,070; and the third group 
consisted of the cars in class ten, with a capacity 
of 100,000 pounds, the number in this group being 
285,241. From these figures it will be seen that 
nearly three-fourths of the cars employed in the 
United States were large capacity cars, ranging from 
30 to 50 tons in capacity. 
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Sec. 82. Classification of Freight 


Speaking broadly, freight is classified in accord- 
ance with (1) quantity, (2) distance carried, (3) 
time, and (4) value. Under the first group a dis- 
tinction is made between carloads and less than car- 
loads, designated by C. L. and L. C. L. In the sec- 
ond class the distinction made between local and 
through freight is one which in a measure is a dis- 
tinction of distance, though not always necessarily 
so. Distinctly local freight is that which originates 
and terminates on the same line. Through freight 
is freight which, originating on one line, is desig- 
nated for some point beyond it. Thus, freight sent 
from Spokane to Minneapolis on the Great Northern 
is local freight, but if sent from St. Cloud to Winona 
it becomes through freight, since it leaves the Great 
Northern at St. Paul and is transferred to another 
line at the Midway transfer. Under the third head 
freight is classified as quick dispatch freight, time 
freight, and ordinary freight. The quick dispatch 
freight is sent under special bills of lading, and trav- 
els by fast trains over a designated route. Time 
freight is freight that has been guaranteed in its 
delivery, such as fruit from the Pacific Coast, or val- 
uable animals sent to distant cities. Ordinary 
freight is that which goes by the usual means with- 
out special provision for its delivery. 

The classification of freight is a matter which 
has tested the wisdom of many individuals and of 
numberless committees. The three general classifi- 
cations existent in the country are known as the 
Eastern or Official Classification, the Southern and 
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the Western. In the early days the railroads made 
their own classification of freight, and transferred 
at junction points the freight that went beyond their 
line. The difficulties of adjustment, the question of 
charges, and the constant claims that were made 
forced some recognition of the relations of railroads 
to each other, finally resulting in the organization 
of the various traffic associations for the pur- 
pose of making classifications through the medium 
of a committee upon which were representatives of 
each important railway company. The Southern 
classification committee had its origin only in 1899. 
Under the system adopted by this organization 
freight is divided into from five to nine classes, and 
the rates made by each railroad for articles in a 
given class are the same. The principle determin- 
ing the classification of freight is the general one 
of ability to pay, though the weight, bulk and cost 
of transportation have some minor influence. In 
addition to the regular classes, there are many heavy 
commodities, usually moving in carload lots, that are 
given special rates, called in railway language ‘‘com- 
modity rates.’’ The theory regarding these com- 
modities is that they could not afford to pay the 
regular classified rates, and consequently, if moved 
at all, must be put upon a special basis. In the main 
each railroad determines what goods shall be trans- 
ported under commodity rates. It is the practice of 
some of the roads to make another group of rates, 
always low, on goods destined to foreign countries 
by ocean routes and also on imported goods from 
foreign countries to interior points. The justifica- 
tion for these rates is, in the case of the exports, that 
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it makes possible the placing of American products 
in foreign markets at low cost, and in the instance 
of the imports, that we should meet the competition 
of water transportation by foreign countries. It is 
the practice of railroads to make lower rates on 
goods carried in carload lots than on those shipped 
in smaller quantities, and the difference in some in- 
stances is greater than the mere difference in the 
cost of handling would seem to justify. 


Sec. 83. The Movement of Freight 


The shipper who desires to forward his products 
to market leaves his order with the station agent for 
ears, and the agent notifies the train dispatcher of 
the need of cars at his station. In a day or two the 
car is set on the siding and designated for the use 
of the shipper. When loaded, a bill of lading is 
made out, on which is set forth the name of the 
shipper, the station, the consignee, a description of 
the articles, the weight and route of the car, with 
its initials and number, and the class and rate at 
which it is accepted. This bill of lading is nego- 
tiable, and is often attached to a draft drawn upon 
the consignee by the consignor, and accepted by a 
bank as collateral for loans, or in some instances is 
actually purchased by the bank. If the freight has 
no great value, the agent issues to the shipper an 
ordinary freight bill, copy of which is kept by the 
station agent and forwarded to the agent at the sta- 
tion to which the freight is destined, and is there 
handed to the shipper. For every shipment that is 
received the agent makes out what is called a way 
bill. The way bill is in reality a record of the route 
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and description of the car, by which it is possible for 
the train men to know the history of the shipment. 
The memorandum way bill designates the initials of 
the car and its number, its destination and route, the 
weight and loading, together with the name of the 
consignor and consignee, the capacity of the car, 
and the gross tare and net weight of the shipment. 
This is given to the conductor of the freight train. 
In addition to the way bill is a way card, setting 
forth all the information indicated above, together 
with a statement of the class, rate, freight charges, 
and amounts to be collected. A copy of the way bill 
must be sent to the company’s auditor of freight re- 
ceipts. The card way bill is intended for the depot 
freight agents, who give orders regarding the move- 
ment of the car. But besides the copy of the way 
bill which the station agent sends to the auditor of 
freight receipts, he is required in addition to make 
a daily and monthly report to the auditor of local 
and through traffic. The weighing masters at the 
stations are also required to send daily statements 
of the weight of all shipments to the auditor as a 
check against the station agents. After receipt of 
the way bill the receiving station makes a report on 
the arrival of the goods and sends it, together with 
several freight bills, and an abstract, to the cashier, 
who enters the amount of freight each consignee has 
to pay on his ledger, and the ledger must harmonize 
in all its details with the daily accounts made up in 
the office from the freight accounts. Besides the 
daily and weekly statements of receipts, delivery 
certificates are made out, through which checking 
of accounts can be thoroughly done. Carbon copies 
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of every way bill are made for the different railroads 
participating in the movement of the freight. 

The movement of high class or fast freight is car- 
ried on under what is known as the manifest system. 
Certain types of commodities are eligible for trans- 
portation in fast freight trains. These are perish- 
able goods, such as meats, dairy products, and mer- 
chandise, and in the case of time freights, sugar, 
rice, coffee and machinery. A manifest freight train, 
like a passenger train, moves on a definite schedule, 
approximately twenty miles per hour, while a time 
freight makes its way over the line at about twelve 
miles anhour. The rate on manifest freight is natu- 
rally higher than that paid on time or ordinary 
freight, since the increase in the speed of the train 
decreases the pulling power of the locomotive. The 
freight way bills used for manifest fast freight are 
printed in red and those of the time freights in blue. 
This is done in order to distinguish them from the 
ordinary way bill. The yard clerk designates fast 
freight and time freight cars by small cards tacked 
on the sides and doors of the cars corresponding to 
the colors of the way bill. These cards draw atten- 
tion to the car, and the colors being well known by 
yardmen and trainmen, any delay is at once noted 
and the car sent on its way. The cars intended for 
fast and time freight are collected in one place in 
the yard and made up into a train, with the cars so 
arranged that they can be set off easily in the order 
of the towns to which they go. The movement of 
the train is watched as carefully as that of a passen- 
ger train. A board in the office of the superin- 
tendent shows the number of cars designated for the 
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different points, and as the train proceeds the super- 
intendent receives reports by telegraph of the arrival 
of certain manifest cars. This is followed up until 
the train reaches its destination and the cars are 
located at the specific stations for which they were 
originally intended. 

The problem of routing freight is a very impor- 
tant one. Jt depends upon relative distances, grades, 
traffic movement, facilities, and on what is the direc- 
tion of the general freight movement. Under mod- 
ern methods of organization large wholesale houses 
have their special routing officers, who by careful 
study of time-tables and traffic conditions are able 
to secure the best service for their business concerns. 

The difficulties of routing a loaded car are much 
increased when the freight is in less than carload lots. 
Then it becomes a matter of getting the freight prop- 
erly grouped in cars and of seeing that it is trans- 
ferred at the terminal stations to the best carrier, if 
it is through freight. The railroads endeavor to 
facilitate its movement and to save time by loading 
the freight in the order of the stations; in other 
words, placing the freight for the last station in the 
end of the car. Only long experience in the routing 
of cars and careful study of freight movements makes 
it possible for the traffic officers to load freight in 
the way that will be most productive of economy of 
time and effort. 

Questions arise occasionally as to the scheduling 
of freight trains. One authority in speaking of the 
matter states that only such trains should be shown 
on the schedule as will make immediate connections 
and take care of local freight. All other trains, in 
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his opinion, should be run as extras, since the sched- 
uling of trains at frequent intervals means insuf- 
ficient tonnage, half loads, and the expanding of 
train mileage, for which very little revenue is forth- 
coming. The result is to increase cost per ton mile 
for all of the tonnage that is handled. It appears 
also that operating officers are not likely to pay as 
much attention to schedule trains as they do to 
extra ones, knowing that when an extra train is sent 
out there is a sufficient tonnage at hand to pay for 
the mileage. A small number of trains on the time 
card would thus produce better results, in that every 
dollar spent by the railroad company would be for 
the purpose of actually transporting business that 
was all ready to be taken care of. From this point 
of view, every train would be run at its full carrying 
capacity except those engaged in loeal traffic. More- 
over, the movement of trains should not be associ- 
ated with that of empty cars. It cannot be claimed 
with any justice that the movement of empties to 
supply a demand is economical and businesslike 
when a few pounds of local freight is carried in the 
ears. It costs money to stop freight trains, to 
switch cars, to open doors and handle freight, and 
the use of empties to carry scattered items is a costly 
one, which is not to be justified when the wages of 
crews are taken into consideration. The movement 
of empty cars is over 28.35 per cent, as against a 
possible 25 per cent. Economy, therefore, points to 
loaded cars and small numbers of empties. The 
manifest train, spoken of above, is the best example 
of an economical train, since the amount of freight, 
rating of the engine, and tonnage of the cars are all 
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known to the dispatcher before the train leaves the 
station. If this same principle can be applied to © 
the movement of ordinary freight, it will mean a 
marked increase in the earnings per train mile and 
a very considerable decrease in the cost of operation 
per ton per train mile. 


Sec. 84. Fast Freight Lines 


In order to meet the difficulties that arise from 
the movement of cars from one line to another, rail- 
roads developed at a rather early date special freight 
lines, capitalized and organized by representatives 
of the railway, and owning numbers of cars that 
were devoted to the movement of freight between 
certain cities. The trains were supposed to move 
at a higher rate of speed than the ordinary freight 
train and to reach their destination in a given time. 
The Empire Transportation Company was organized 
in 1865 to operate on the Pennsylvania Railroad. 
Other corporations, sueh as the Globe Fast Freight 
Line, doing business over the West Shore, the Nickel 
Plate Fast Line National Dispatch, operating on the 
Grand T'runk, and the Great Southern Dispatch 
Line, a codperative organization in the interests of 
the Pennsylvania, Norfolk & Western, the Cumber- 
land, the East Tennessee, Virginia & Georgia, the 
Shenandoah Valley & West Maryland railroads. This 
line moved trains between Boston, New York, Phila- 
delphia, Baltimore, and towns east and north of Har- 
risburg, and south and west of Bristol, Tenn. Other 
lines, like the Empire, the Merchants Dispatch, the 
National Dispatch, and the Union Line are known 
wherever railroads are engaged in business. The 
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consolidation of railroads, in the last few years es- 
pecially, has offset the necessity of fast freight lines 
of the private corporation type. These independent 
concerns often work to the disadvantage of the rail- 
ways, in that they divert to their own coffers profits 
which really belong to the stockholders. As a re- 
sult of this difficulty there has been brought into 
existence what are called codperative freight lines, 
which are created by joint agreement of several rail- 
way companies. The different companies furnish a 
number of cars proportionate to their mileage, and a 
manager is put in charge of the line, who has under 
his direction agents at the different cities to solicit 
business and to report the movement of freight. 
The earnings above expenses are divided among the 
roads codperating in the conduct of the freight line. 
This method of dealing with inter-line traffic has 
been found to be very sati:factory and prevents 
much of the discrimination and unsatisfactory con- 
dition that existed under the old privately organized 
and owned special lines. As the railroad business 
has bettered its organization the necessity of the 
special freight line has been questioned, but the 
habits of shippers have accustomed them to the 
trademark and methods of the freight lines, and their 
continuance is more a matter of business policy than ° 
of economy in management. But while the decline 
of the special freight line has been quite marked in 
the last fifteen years, nevertheless the private car © 
belonging to large corporations has come into greater 
prominence until it is regarded in some quarters as 
an actual menace to the stability of rates and fair 
treatment to shippers. The American railroads own 
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about 35,000 refrigerator cars, and one corporation, - 
the Armour Company, owns 15,000 special cars of 
the refrigerator, tank and stock type. The method 
of using them is for the owners of private cars to 
negotiate with the railroads or with the special 
freight lines for the movement of the freight. The 
companies become real competitors of the railroads 
in that they place their cars in use for the shipment 
of fruit, ice, and other materials, letting them out 
whenever they are not in use by their owners. In 
the earlier stages of this enterprise the railroads 
charged them freight the same as other shippers, 
and they were required to pay upon the movement 
of their empty cars. When, however, the concerns 
became great and powerful corporations the rail- 
roads were forced to pay the shippers for their pri- 
vate cars, and of late years even for the empty runs. 
The competition with the ordinary shipper and the 
owner of private cars became as a consequence 
greatly disturbed by the favors secured by private 
car owners. 

Refrigeration and cold storage are associated to- 
gether in the development of a great freight busi- 
ness. The first refrigerator car was built in 1868, 
and the success of it for the movement of fruit was 
so well assured that the business of shipment in cars 
of this type developed very rapidly. However, few 
railroads owned any refrigerator cars. As stated 
above, all the railroads in the United States own but 
35,000. The period of the need for transportation of 
this type is limited in any one region, and when cars 
are owned by private companies, it is possible to 
send them by hundreds and thousands from place to 
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place to meet the seasonal demands. In consequence, 
only a railroad system of very great extent could 
keep cars of this type in constant service. 

The charge made for refrigerator cars is one cent 
per mile west of the Mississippi and three-quarters 
of a cent per mile east of the Mississippi. It has 
been stated that the returns from the operation of a 
refrigerator car in the course of a year are sufficient 
to pay for its construction. Such matters, however, 
take us into the field of controversy, and as the pur- 
pose of this book is simply to set forth conditions, 
further comment at this point seems undesirable. 
The owners of foreign cars on a railway now receive 
six-tenths of a cent per mile for their movement, 
loaded or empty. The tendency is to make a charge 
of forty cents per day, regardless of the movement 
of the car. There is no penalty, however, for the 
length of time that a foreign car is used by another 
railroad, except that the failure to return the ear 
within twenty days after notice results in a fine of 
eighty cents per day added to the regular forty cents 
charge. The railroads have always met the difficulty 
by prompt loading and unloading of trains, but a gen- 
eral charge is now made of $2 a day after a limit of 
forty-eight hours. In some instances, as in the ease 
of wheat, the time is extended to five days. 


Sec. 85. The Distribution of Cars 


The distribution of cars to meet the demands of 
traffic is a difficult problem. Weather conditions, 
strikes (as well illustrated in the recent strike in the 
Northwest) and the crowding of terminals, hinder 
the movement of freight. Under the present method 
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the managers of railroads attempt to keep themselves 
thoreughly informed of the eonditions along their 
lines. Station agents send reports of crop conditions 
and estimates of cars probably needed for the move- 
ment of grain. In time well posted managers come 
to know what the regular demands will be and are 
able to meet them without difficulty. Mr. J. W. 
Midgely, formerly chairman of the Western Freight 
Association, in a paper appearing in the Railway 
Age, on the decline in freight car performance, states 
that some nineteen causes can be assigned for this 
decline and for the difficulties which confront the 
manager who is attempting to secure the most satis- 
factory adjustment of his tonnage capacity. (1) 
The increase in local business, by which long hauls 
are reduced and the railroads compelled to put in 
more siding for unloading; (2) the delays at divis- 
ion points in terminals, due to increase of business 
demanding additions to equipment and enlarged ter- 
minals; (3) the increase of cars, which has more 
than kept pace with the growth of tonnage; (4) the 
quadrupling of the capacity of cars, thereby reducing 
the mileage to be performed; (5) retention of old 
and small capacity ears in face of the fact that ship- 
pers prefer modern equipment; (6) delays occasioned 
by permitting shippers to consign freight to order, 
practically converting cars into storehouses while 
awaiting consignment; (7) delays from changes in 
consignment in transit while awaiting instructions 
from consignors; (8) the holding of cars outside of 
car service jurisdiction in order to escape demurrage 
charges; (9) delay in weighing cars which are held 
for home routing or return loading; (10) the delay 
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occasioned by the holding of cars for fuller loading 
due to the demand for larger train tonnage; (11) 
allowing cars to run through and be diverted to local 
use on foreign roads, compensation for which is 
sometimes withheld; (12) the failure to make a full 
report of car mileage while away from lines of the 
owner; (13) the exemption of house freight and 
other traffic from car service rules at commercial 
centers, while shippers’ associations are under no 
obligation to return cars promptly; (14) delays at 
lake and seaboard through the necessity of assem- 
bling large cargoes, especially for export, and the 
demand for cars in order to enable ships to unload 
promptly, vessels being entitled to demurrage for 
detention; (15) the increase of belt lines and other 
railroads that own little or no equipment and their 
appropriation of foreign cars to conduct their local 
traffic, and the fact that, their lines being short, 
they refuse to pay any mileage claims, on the 
ground that they are engaged in switching; (16) the 
charge for the use of foreign cars is so small that 
borrowing roads prefer to secure equipment in this 
way rather than to purchase it; (17) the increase in 
private cars which have absorbed the long haul and 
perishable freight traffic; (18) the cutting of car 
usage by the existence of transfers, and insistence 
upon transfers when no empties are to be had, 
thereby detaining loaded cars, when they might have 
continued to their destination and been returned; 
(19) the need of common control, so that during car 
famines empties on sidings ean be utilized. 

In the opinion of the writer from whom this long 
list of influences has been quoted, too many new cars 
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are being built without taking out of service the old 
ones of smaller capacity. The carrying capacity of 
cars has been increased 400 per cent in twenty years, 
but the increase of the load has only been 70 per 
cent. Betterment in the methods of car service to the 
extent of 25 per cent only would reduce the number 
required to not less than 275,000, which capitalized 
at $500 a car would mean a capital charge of $137,- 
500,000, the interest upon which, together with the 
depreciation, cost of maintenance and the like, could 
well be saved. There is no question but that great 
economy could be effected through more careful 
management of freight car service. 

In this respect the railways of the United States 
are far behind those of Europe, where clearing houses 
have been established for a great many years. A 
clearing house does away with the multiplied sys- 
tems of railroads, expedites movement, minimizes 
the collection of charges, simplifies the accounting, 
and concentrates the preparation of statistics and 
other information for railroads. The plan has long 
since passed the experimental stage. The system is 
used as though all of the roads belonging to the or- 
ganization were one road. It has no financial func- 
tion, all monies being remitted to the treasurers of 
the respective roads direct. It is merely a branch of 
the auditing department. The accounts of each road 
are kept by themselves, and through this medium a 
minimum amount of business relating to the inter- 
change of traffic can be transacted in a way satisfac- 
tory to all the roads. Speaking of the Buffalo or- 
ganization, Mr. Mikkleson, its manager, said some 
years ago that in the two years since its organiza- 
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tion the revenue cleared between the membership 
roads was thirty-four million dollars in round num- 
bers, the total number of tons ordered and received 
from stations, divided into sixty commodity classes, 
amounted to $9,626,994, while the total number of 
way bills was more than one and a half million. 
Some movement toward a better understanding be- 
tween railroads is to be seen in the use of uniform 
way bills and a clearer understanding of the rules 
and regulations regarding the routing of freight. 


Sec. 86. Terminals 


A terminal has been defined as that subdivision 
of the permanent way where traffic is handled at the 
point of origin and destination. Broadly speaking, 
there are three types of terminals,—the local or way 
station, consisting of a few tracks and a building in 
its simplest form devoted to waiting rooms, station 
office and freight room; the intermediate terminal 
found at all divisional points, and often large and 
well equipped for the receipt, delivery and transfer 
of freight; and the final terminal at the end of the 
road, where are the general offices, shops and other 
facilities for carrying on transportation. Termi- 
nals may be what are called independent or com- — 
bination. The combination terminals are those de- 
voted to the handling of both freight and passenger 
traffic; independent terminals are special ones given 
over to the business of one kind of traffic. The 
freight terminals of a railroad consist of freight 
yards for freight cars and locomotives, freight sta- 
tions, team tracks, industry tracks and water termi- 
nals. A freight yard is divided into different yards, 
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known as receiving yards, classification yards, de- 
parture yards, repair yards, and storage yards. The 
receiving yards contain tracks for storage and for 
unloading goods. In terminals they vary from 75 
to 90 cars in length. The classification yard is one 
in which the cars are grouped in accordance with 
their freight or train. These yards are known as 
level, poling and hump yards, depending upon the 
method that is used in moving the cars from place 
to place. The level yard is one in which the cars 
are shunted, in the poling yard the cars are pushed 
from place to place by poles placed on the cars and 
against the locomotive, and the hump yard is one in 
which an incline is built upon which cars are pushed 
by a locomotive and then directed by gravity to 
the different parts of the classification yard. The 
use of this last type facilitates the movement of 
freight and makes classification less expensive than 
in the other ways. The departure yard is where the 
freight trains are made up, and it is large enough to 
hold from 45 to 90 cars, depending upon the amount 
of the traffic. The repair yard is described by its 
name, and the same is true of the storage yard. 

A considerable literature has been developed re- 
garding the planning of yards and the best practice 
in the movement of freight. The terminal question 
is so important that much study has been given to 
the planning and location of freight terminals. 

The freight stations consist of freight houses, 
transfer houses, warehouses, elevators, platforms, 
stock-pens and the like, and in the larger places in- 
bound and out-bound freight houses are provided for 
the easier movement and classification of freight. 
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Railroads which have water terminals build enor- 
mous elevators and warehouses for the quick and 
easy movement of freight, grain and merchandise. 

The policy of railroads towards terminals is one 
which has a marked influence upon their develop- 
ment. In some instances railroads rent the use of 
terminals, possibly building a freight house for the 
receipt and dispatch of their own traffic, but relying 
upon another road for the use of trackage. <A policy 
of this kind may for the time being save the road 
from some pecuniary embarrassment, but in the long 
run the expiration of the lease may mean the prac- 
tical annihilation of the road’s business because of 
its inability to secure satisfactory terminals to handle 
it. In other instances holding companies have been 
organized by two or more roads for the purpose of 
controlling the terminals. This is more particularly 
true of union stations in connection with passenger 
business, and in the case of railway companies com- 
peting with each other the tendency is to own their 
own freight terminals, where they can provide all 
the necessary facilities for handling their business. 

The discussion of passenger terminals will be left 
to the next chapter. 


CHAPTER V 
PASSENGER, EXPRESS AND MAIL SERVICE 
Sec. 87. The Growth of Passenger Traffic 


In late years the passenger service of the United 
States has grown by leaps and bounds, reaching in 
a recent year the large figure of nearly nine hundred 
millions of passengers. Each one of these travelled 
an average of 32 miles. Applying these figures to 
the population of the United States, it may be said 
that a journey of more than three hundred miles was 
undertaken by every man, womau and child in the 
country during the year. This, of course, was not 
actually the case, but the travelling done in the 
United States during the year was extensive enough 
to make this average. The revenue earned amounted 
to $1.25 for each passenger train per mile, and the 
rate paid by the passengers was 2.14 cents per mile. 
The passenger revenue for the year was $564,606,343, 
an increase of more than fifty millions over the pre- 
ceding year, although the proportion of such revenue 
to the total earnings of the operation of the rail- 
roads was slightly less than it was the year before. 


Sec. 88. The Passenger Department 


In dealing with the travelling public, the rail- 
road has a greatly different problem from that which 
confronts it in the handling of freight traffic. The 
passenger has what freight has not, initiative and 
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discrimination. The consequence is that the pas- 
senger department is compelled to deal with many 
problems that do not concern the freight division 
of the railroad business at all. Trains must be run 
at greater speed, comfort must be assured, regularity 
secured, and safety guarded whenever trains are 
moved. In fixing the train schedules, the con- 
venience of people must be considered as well as the 
regular departure of trains. The department is com- 
pelled to codperate with the freight division, since 
the two affect each other in the work that they are 
doing. This is especially true in a pioneer country, 
where enterprises must be fostered during the early 
years of the railroad’s history. The freight depart- 
ment must move materials, machinery and equip- 
ment at the lowest possible cost, and the passenger 
department must codperate by furnishing trains that 
will provide for transportation at times convenient 
for the development of travel to the towns and vil- 
lages by prospective purchasers. It is, therefore, 
not arbitrary action on the part of the passenger de- 
partment that determines the movement of its trains 
in many instances, for as shown above, it is necessary 
to consult not only the wishes of the freight depart- 
ment but the needs of the people in the territory 
through which the road passes. The attitude of 
boards of directors toward the passenger busi- 
ness varies with different railroads. In the thickly 
settled parts of the country, considerable attention is 
paid to the movement of passenger trains. On trans- 
continental lines also, where through traffic can be 
developed, the equipment and facilities offered to the 
public are of the best; though oftentimes the atten- 
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tion of the department is so concentrated upon the 
through trains that little provision is made for the 
movement of the local traffic. 

The passenger department is that division of a 
railway’s organization which devotes its time and 
energy to the care of the passenger traffic. It is 
under the direction of the General Passenger Agent, 
who in some rare instances is a vice-president of the 
railroad, though usually he is under the direction 
of the General Manager. On the larger roads the de- 
partmental organization consists of a rate bureau, 
an advertising bureau, an immigration bureau, a 
baggage department, a commissary department, a 
mail bureau, and an express division. The matter 
of rates so far as departures frum official agree- 
ments are concerned is determined by the head 
of the department, and the bureau of that name is 
largely an information bureau which keeps informed 
upon the various changes that are taking place in 
passenger rates. The advertising bureau is an im- 
portant one, in that through solicitors and attractive 
literature it is possible to divert passenger traffic to 
the line. The old method of paying for advertising 
by transportation has in a considerable degree passed 
away, and advertising experts are now engaged to 
organize the publicity side of the passenger busi- 
ness, a fact that accounts for the large increase in 
the number of attractive folders and booklets now 
issued by railway companies. The immigration 
bureau is organized for the purpose of encouraging 
immigration along the line of the railway company, 
and the head of such a division is often town site 
agent and acts in the double capacity of encourager 
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of emigration and agent for the sale of the lands of 
the company. On some of the western lines this 
bureau has been developed to a very high degree of 
efficiency, employing soil and agricultural experts, 
who through lectures, circulars and conversation 
attempt to present the opportunities along the line 
of the railway. Where this work has been done in- 
telligently and honestly it has been of great ad- 
vantage both to the railway and the country. 

The baggage department is described by its name, 
and little need be said concerning it at this point. 
The commissary department has charge of the sleep- 
ing and dining cars, and where the road oper- 
ates them, the hotels and restaurants. Some-- 
times the commissary department is turned over to 
some expert hotel man who resides in the terminal 
city, and he makes the purchases of supplies upon 
a ten per cent commission. This method of carry- 
ing on the work of the commissary department has, 
in the instance of the small roads, proven very satis- 
factory. 

The mail and express divisions require a certain 
amount of oversight in carrying out the railroads’ 
part of the contracts, and usually such duties are al- 
lotted to the passenger department, since the move- 
‘ment of both mail and express is by the passenger 
trains. 


Sec 89. The Passenger Service 


The passenger service is divided into what 
is known as through, local and suburban. The 
through traffic is that which moves from one terminal 
to another; the local traffic is the movement of pas- 
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sengers from station to station, and the suburban 
traffic is the movement of passengers in and out of 
large cities within a radius of sixty or one hundred 
miles. To these three types of service is sometimes 
added a miscellaneous one consisting of excursions 
and immigrant trains, which do not technically come 
within any of the three classes of passenger traffic 
cited above, since the movement is by extra trains 
especially arranged for. Passengers are classified as 
Pullman, first class, and second class. The Pullman 
passengers consist of a rapidly increasing group of 
persons who resort to the Pullman car when they 
travel. They pay, in addition to their first-class fare, 
the Pullman charges. The second-class passengers 
are those who receive a somewhat lower rate than 
the first-class passengers, and their accommodations 
are usually confined to the smoking car, or to what 
are called immigrant coaches. 


Sec. 90. Tickets 


The ticket problem is one to which the railways 
of the country have given a great deal of attention. 
Attempts have been made tocreate a ticket which not 
only could not be easily counterfeited, but which in 
addition would provide for the identity of the pas- 
senger and protect the railway company against pos- 
sible collusion of travellers with ticket agents and 
conductors. The types of tickets are numerous. Ref-— 
erence can be made here only to a number sufficient 
to illustrate the purpose and care of the railway com- 
panies. The ordinary ticket issued for local traffic 
is the eard ticket on which is printed the name of the 
issuing station and the destination. The book ticket 
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is also used on some lines because it eliminates some 
of the expense of printing and at the same time is 
unusually convenient in meeting the needs of or- 
dinary traffic. This form of ticket has a blank on 
which can be written the name of the destination of 
the passenger. Coupon tickets consist of small 
coupons on which are designated the length of the 
ride and the destination of the owner. To regular 
travellers on suburban lines a commutation ticket is 
issued. It is usually a card on which is designated 
the number of rides to which the passenger is en- 
titled, the conductor cancelling the number of rides 
used from trip to trip. The inter-line ticket is issued 
in conjunction with other railway companies. On 
it will be found automatic provisions for the time 
limit, the appearance of the traveller, and the con- 
ditions under which the journey is to be undertaken. 
By the use of the paster and extension the railway 
companies are able to furnish these tickets to prac- 
tically any destination on the railroad, steamship or 
boat lines of the country. The mileage ticket has in- 
creased in popularity, and as interchangeable mileage 
has been provided for by many of the railways, it has 
come to be looked upon as a favorite form of trans- 
portation. It is issued in one, two and three thousand 
mile books, the purchaser usually paying the regular — 
rate for it, and receiving upon the return of the 
cover, a rebate, the amount depending upon the mile- 
age of the book. 

The method of handling tickets has been a great 
problem. For years the railway companies have 
struggled against ticket brokerage, and have, to a 
considerable degree, been able through their agree- 
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ments with each other to materially cut down this 
business. Its origin was with the railways them- 
selves in the competitive days of the ’70s, and it was 
continued by them until well along in the ’90s. Passes 
have always been one of the problems of passenger 
service, the liberality with which they were issued, 
not being counted as an expense against the depart- 
ment office, caused an enormous increase in the pas- 
senger business without materially affecting the re- 
ceipts of the company. Despite the provisions of the 
Interstate Commerce law and the legislation of the 
various states regarding the issue of free transporta- 
tion, there is still no question but that five per cent 
of the passenger business of the United States is 
carried on passes of one kind or another. 

On many roads provision is made for the daily 
accounting of ticket sales. In each station agent’s 
office in the larger cities a complete tabulation of the 
sales of tickets is made, and this is sent to the auditor 
of the company; notwithstanding this provision it is 
difficult to secure a check on the collection of con- 
ductors on trains. The use of the automatic re- 
ceipts given to the passenger when cash is paid has in 
some measure met this difficulty, but the railway 
cempany is compelled to rely upon the honesty of 
the train conductor to a large extent. On some roads 
a train auditor has been introduced, not so much as 
a means of checking the conductor, as for the pur- 
pose of relieving him from the details of ticket collec- 
tion, so that he can give his whole time and attention 
to the movement of the train. In some instances the 
passenger department employs train auditors, not as 
regular collectors, but as occasional collectors of 
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tickets, so as to be able to check the receipts of the 
train from time to time. It is the custom of most 
railways, as indicated above, to require a daily ac- 
count of ticket sales, and in addition to this a monthly 
statement which must be sent to the auditor of pas- 
senger receipts. The conductors are also called upon 
to prepare daily cash and mileage reports and to 
furnish monthly statements of the money they have 
received. These reports go to the auditor, and at the 
larger stations to the ticket receivers, who transmit 
the various accounts to the auditor. 

The examination of the accounts and the com- 
parison of them with the tickets require a very con- 
siderable amount of work. On the Pennsylvania 
Railroad the accounts and statements amount to 
about one thousand each working day of the year, re- 
quiring a large force of employes to carry on the 
work. On some of the German roads the method of 
caring for tickets is quite as effective as with us and 
much more economical, necessitating a much smaller 
number of employes to accomplish the work. 


Sec. 91. Baggage 


American railway companies carry 150 pounds of 
baggage without charge for the holders of first and 
second class tickets. In order to do this there has 
been developed a simple but effective system of 
checks, by which the baggage of the traveller is 
quickly identified when he presents the duplicate 
check. The method in use in Europe is distinctly 
different in many particulars. In England the 
traveller either carries his baggage with him in the 
compartment or identifies it at the end of his journey 
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in the baggage van. On the continent two systems 
are in vogue. One is somewhat similar to the check 
system existing in the United States, where dupli- 
cate paper pasters are used. One of these is placed 
upon the baggage, while a corresponding number is 
retained by the passenger. The second method is to 
consign the baggage in much the same way as ex- 
press and freight packages are sent, a bill of lading 
being made out in the name of the passenger. The 
railroads in the United States have generally given 
up the old brass checks and are now using heavy 
cardboard. The expense from loss of the brass 
checks and the difficulty of sorting them necessitated 
the change. In the instance of excess baggage the 
railway companies have developed a rather com- 
plicated system of handling large trunks, requiring 
the weighing of the baggage and the card listing of 
the weight as well as the rate at which it is for- 
warded. 


Sec. 92. Mail 


The railways of the United States received for 
the carriage of the mails in 1907, $50,378,964, which 
is less than two per cent of the total earnings of the 
railway companies. In European countries mail is 
carried gratuitously in considerable amounts, but in 
America, where the railroads are privately owned, no 
mail matter is carried without charge to the govern- 
ment. There are two forms of the mail service as- 
sociated with the railways,—the pouch or closed mail 
service, and the compartment or railway post-office 
ear service. The distinction between these two forms 
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of service turns upon the place where the mail is 
separated. In the first instance the mail is dis- 
tributed in stationary post-offices along the route and 
is carried in closed pouches in the baggage cars. 
In the second type of service, which is growing rap- 
idly and in time will almost entirely supplant the 
other, the mail is distributed after it reaches the 
cars. This has been the most marked feature of 
the handling of mail since the organization of the 
postal service of the railways, and it is said to 
have contributed more to the prompt delivery of 
mail than any of the improvements that have 
been made by the post-office departments. For these 
two types of service the government pays in two 
different ways. In the earlier days the mail car- 
ried in closed pouches in baggage cars was paid 
for entirely by weight, and for many years this form 
of payment continued until Congress allowed ad- 
ditional pay where postal cars were provided and 
extra service rendered in furnishing the facilities 
for distributing the mails in transit. The present 
plan of paying the railroads originated in the act of 
March 3, 1873, and since then the compensation has 
been reduced ten per cent by the act of July 10, 1876, 
and five per cent by the act of June 17, 1877, while 
land grant railroads were compelled to accept twenty 
per cent below that of other railways by the first act 
of July 12,1876. Under the scheme of payment upon 
weight the rate per ton declines with the increase in 
the rate, as shown in the table below: 
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Rates based on weight of the mails.* 


Present pay Present rate 


Average daily weight of mails over whole per mile per ton 
route— per annum. per mile. 
ANOMMOUNGS Pe atraccetes ecient aise cicls « Sua. Coleco 42.75 otal 
SO Eadie eset nth exile stu, 4, oid sets Wied 64.12 -702 
he cre Drm eRe eatery SR cis bin ct cate ses le ale 85.50 468 
Oa abet aero ercnet fe cehe's Cig Ve fc an bess yanks whi sare Bet 106.87 390 
Pee OS ol Ree SR EIR ROE SO aa hag bd ehevada ie. } 128.25 351 
SFO UE We LaetEs Gee RNR TS ore ig och slald Saintes gatieree 149.62 234 
CL Ll Sanches eNeReenn CoP stasah Pata. 5 cy'sr eX cw «5 oie. Oss aera 171.00 187 


On weights between 5,000 pounds and 48,000 the 
department makes a deduction of 5 per cent in the 
pay. When the weights are more than 48,000 pounds 
the pay amounts to $19.24 for each additional 2,000 
pounds, with a reduced payment of $17.10 for each 
additional 2,000 pounds for land grant railroads 
transporting mail.* 

The post-office department pays, in addition to 
the compensation based upon weight, an allowance 
for cars depending upon their size. For a 40-foot 
car the payment is $25 per annum per mile of track, 
and this increases until in the instance of the 55 and 
60 foot car it is $40 per annum per mile of track. 
The railroads contend that, in the case of the car, it is 
necessary to make a round trip over each mile of road 
per day in order to earn the $25 per mile, and, there- 
fore, they should have the old payment made under 
former acts. A great deal of contention has arisen in 
late years over the question of the payment of rail- 
way companies for the use of their cars, and much 
interesting information has been brought out regard- 
ing the practice in the United States, as well as 
in Europe. In European countries the government 
furnishes the ears and these are taken care of, with- 


* Act March 2, 1907. ' 
*unell, Railway Mail Service, p. 16. 
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out charge to the government, by the railway com- 
panies. The contention of the railroads in this coun- 
try is that they are required to give mail trains right- 
of-way over all other trains and the strict provisions 
of the contract oftentimes place heavy burdens upon 
the railway companies. 


Sec. 93. The Express Business 


The business which is taken care of by the express 
companies in the United States is provided for in 
European countries by a number of business con- 
cerns or government activities. In America the ex- 
press companies not only carry packages and freight, 
but they also handle money, letters of credit and 
other financial instruments. In Europe such money 
matters are in the hands of the post-office. The small 
packages are also carried by the same division of the 
government service. 

During the World War period the principal ex- 
press companies of the United States were com- 
bined for operation into one joint concern, known 
as the American Railway Express Company, and in 
1920 this organization was continued under the 
terms of the new Transportation Act. The relation 
of the express companies to the railroads is a mat- 
ter which has never been presented publicly in detail. 
Generally speaking the express companies are given 
a monopoly over a particular line of railway and 
agree to pay to the railway company forty per cent 
of their gross receipts in most instances, although 
this has been as high as sixty per cent. In return 
for the payments made to the railways, the express 
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companies are given quarters at the various stations, 
the use of the telegraph, and the transportation of 
their cars by fast trains. The rates charged are 
from three to four times the regular freight tariff, 
and where there is a value of more than $50 an ad- 
ditional charge is made. 

The express companies have an organization 
somewhat similar to that of the railway companies, 
consisting of general superintendent, division super- 
intendent, station agents, messengers, etc. The 
charges are made P. O. R. or C. O. D., and a waybill 
stating the facts of the shipment accompanies every 
package. The express companies have a very con- 
siderable community of interest. Thus, the president 
of one company is often a director on the boards of 
other companies, with the result that they are closely 
related, so that each company knows the purposes, 
plans, and policy of the others. The express business 
has developed into an enormous traffic, and the rail- 
roads, refraining as they do from transporting ex- 
press freight on their own account, give the express 
companies an opportunity to use all their passenger 
trains, and in special instances where the express 
freight is so large as to delay the passenger traffic, 
special trains are run to meet the needs of the com- 
panies. 


Sec. 94. The Puliman Service 


With the exception of three or four railroads,— 
the Chicago, Milwaukee & St. Paul, the Great North- 
ern, and the New York, New Haven & Hartford, the 
American companies have resorted to what is known 
as the Pullman service for their extra fare cars, 
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sleeping and dining cars. The extension of the Pull- 
man Company’s service over the railroads of the 
United States has been explained in the same way 
as the extension of the private car service. The sup- 
position is that the Pullman Company can meet out 
of its large equipment of cars any demand of the rail- 
way companies that rely upon it for such service, 
and in consequence prevent any likelihood of failure 
on the part of the company to supply all the equip- 
ment that it might be compelled to use. With the 
extension of the mileage of the great systems, this 
argument has been considerably weakened, since the 
big systems would be compelled in any event to have 
a large number of cars in order that they might be 
transferred to those lines most needing them. For 
the use of their coaches the railroads pay the Puil- 
man Company about one cent per mile of car move- 
ment; and in addition to this the Pullman Company 
receives the extra fares paid by the passengers for 
the use of parlor or sleeping cars. On some of the 
fast trains the railroads charge more than the regular 
first class fare to meet the cost of moving their trains 
at high speeds. The short mileage of many railroads 
in the earlier days made it possible for the Pullman 
Company to meet the demand for cars, but it can un- 
questionably be said today that if the Pullman Com- 
pany were compelled to start anew many of the rail- 
Way companies now using their service would un- 
doubtedly operate their own cars, and it is a question 
how long it will be before the example of the Great 
Northern and other lines will be imitated in this re- 
spect by other roads. 
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tn the old-fashioned cars the wood or coal stoves, 
fastened to the floor of the car by bolts and braces, 
were used to heat the interior of cars. Later on the 
Baker heater, with hot water coils, was introduced, 
and a very considerable step was taken in advance 
of the old stoves. But even the Baker heater has 
been given up for general use, and is seldom now re- 
sorted to except where ears are used for isolated 
work. In the place of the Baker system a num- 
ber of steam heating schemes have been tried. The 
direct system of steam heating provides for the fore- 
ing of steam from the locomotive into the radiators, 
and there is also an indirect vacuum system, with two 
lines of pipes run into each car, one for supply and 
the other for exhaust. This plan is most generally in 
use. In some cases hot water from the engine is 
passed through the coils; in others the water is 
heated by the induction of steam from the locomotive 
into the water circulation. In some instances also 
the hot air system has been adopted. 

The lighting problem has been a difficult one, but 
great progress has been made over the old-fashioned 
kerosene lamp in the electric lights of the present 
time. The Pinstch gas light has been, on the whole, 
a satisfactory light. It is made by gas produced by 
vaporizing an oil. Carbureted air has also been used, 
but the tendency to-day is toward the use of elec- 
tricity. The storage battery coupled with the Biddle 
axle dynamo has been adopted by some lines with 
more or less satisfaction. When the car is in motion 
a current is produced by the dynamo connected with 
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the axle of the car, and it is stored for use in the 
battery. The difficulty with this system has been 
that the storage is not perfect, but when improved it 
will undoubtedly be a most desirable way of light- 
ing trains, since it can be applied to any type of 
ear. On the limited trains an electric unit has been 
set up in the baggage cars, and the dynamo in such 
cases is driven either by an engine or by a steam tur- 
bine. In ease anything happens to the engine or the 
locomotive becomes hard pressed for steam, the elec- 
tric lighting system breaks down. So much progress 
has been made in this direction, however, that it is 
only a question of time when trains will be perfectly 
lighted with practically no interruption in service. 


Sec. 96. Fast Trains 


It took a long time for railway companies to ap- 
preciate the fact that high speed trains met a so- 
cial necessity and developed passenger traffic in a 
marked way, especially where the hours of the train 
schedule are convenient and careful attention is 
given to the comfort of passengers, though this last 
matter may be much more important than speed in 
increasing traffic. Unquestionably a fast train adver- 
tises a road and attracts what is called competitive 
travel. In 1880 there were ten trains per day between 
New York and Buffalo. These were operated over 
three different roads, and it required the fastest one 
fourteen hours to make the journey, at an average 
of 31 miles an hour. The slowest train moved at the 
rate of 21 miles an hour and required 21 hours to 
go from Buffalo to New York. In 1896 there were 
25 passenger trains operated over five different roads 
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between the two cities, the fastest one moving at the 
rate of 53.3 miles per hour, and requiring 81/ hours to 
go trom Buffalo to New York. In 1880, fourteen 
trains operated between New York and Chicago, the 
fastest one moving at the rate of 27.1 miles per hour 
and the slowest at 25.1. In 1896 the number of trains 
had increased to twenty-four, operating over eight 
roads, the fastest one moving at the rate of 39.5 
miles per hour and the slowest at 26.1 miles per hour. 
To-day the trip is made in eighteen hours, at a rate 
of more than fifty miles an hour. Similar improve- 
ments in service have been made between all the 
large cities. 

The use of passenger trains by the public has ma- 
terially increased, while the returns to the railroads 
have not been markedly greater. It is a question 
whether the increase in the use of passenger trains is 
a result of high speed or whether high speed is the 
result of the increased use. It is also a question as to 
whether speed is not chiefly important to suburban 
residents and long distance travellers. The increased 
speed of suburban trains means a very material en- 
largement of the residence districts. The railway 
companies have been compelled, in order to compete 
with the electric roads in the more densely settled 
districts, to materially better their suburban service. 
The fare probably has more effect upon patronage 
than the speed. In the matter of long distance 
travelling, two hours more or less on the way will not 
affect the journey in the minds of most individuals. 
It requires a full day anyway, and it is only in the 
instanee of traffic between large cities, like New 
York and Boston, New York and Philadelphia, New 
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York and Chicago, that the matter of the speed be- 
comes highly important. Without doubt many busi- 
ness men would be willing to take journeys if the 
round trip were reduced by an hour or more. It is 
said that the Empire Express has created a certain 
traffic of its own, because it enables business men 
to go from one city to another and return in the 
same day. 

Beginning with 1895, and especially during the 
years 1898 and 1914, there has been a rapid expan- 
sion of interurban electric lines. These have been 
consolidated and reorganized into systems, so that to- 
day some of the states, more particularly Ohio, 
Michigan and Indiana, are covered with a network of 
trolley lines. The roadbeds have been improved, 
both as to grade and level, and a great deal of their 
track is private right-of-way, so that high speeds, 
with the new improved cars, are made possible. In 
the large cities the electric railway companies have 
built union stations, located in the shopping dis- 
tricts, an action making for unusual popularity. 
Speaking generally, the interurban lines have 
lowered the fares and cheapened travel. The fares 
are in many instances about one-half those of the 
steam roads, and the average passenger mile is in the 
neighborhood of 144 cents. With the extension of 
the systems, book tickets under the commutation 
plan have been introduced with great success. In 
some of the cities merchants’ associations have made 
arrangements by which they pay the fare of cus- 
tomers who purchase a certain amount of goods. 

Just how much steam railway traffic has been 
affected by these lines, it is difficult to tell, but it 
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certainly is true that the short haul passenger traf- 
fic has been materially reduced. In the last few 
years the number of passengers on steam railroads 
has fallen off, and in states like Ohio travelling by 
steam between local points has been reduced to a 
minimum. As a usual thing the electric stations are 
more conveniently located, the fare is less and the 
trains more frequent. This, with the frequency of 
stops, gives a very satisfactory service that meets 
the needs of local travel. 

The attitude of the railways toward this develop- 
ment has been varied. In some instances attempts 
have been made to cut the rates in order to retain 
the suburban traffic. In other instances the railroads 
have secured control of the competing electric lines 
and built others, or have actually electrified their 
own lines. 

The trolley lines have had a marked effect upon 
the growth of truck farming and the development 
of suburban towns. The merchants have not lost by 
this change of conditions to any great degree, while 
the farmers have been materially benefitted, and 
property along the lines has been greatly advanced. 
It has at the same time made it easier to secure labor 
and introduced new factors of prosperity into the 
community. 


Sec. 97. Terminals 


While more elaborate and more expensive to 
build than the freight terminals, nevertheless the 
actual expense of ground and buildings is seldom as 
large in the case of passenger terminals as in that of 
the freight terminals. The passenger terminals re- 
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quire (1) baggage, express and mail rooms, (2) pas- 
senger car and equipment yards, (3) a passenger 
locomotive roundhouse, and (4) rooms for the sale 
of tickets and for the comfort and convenience of 
travelers. The baggage, express and mail rooms 
are an important adjunct of the passenger terminal 
station. These are in close proximity to the train 
shed and are provided with tracks and platforms for 
the easy handling of the baggage, express and mail. 
In the large stations separate provision is made for 
in-bound and for out-bound baggage business, and in 
some cases a division is made of hand and large bag- 
gage. The traveller does not come in contact with 
the express and mail rooms, and in view of the fact 
that the express is classified and handled at the city 
offices, there is little necessity for his doing so. The 
passenger car yards consist of a cleaning yard and 
a storage yard. In these days the cleaning yard is 
provided with various facilities for expediting the 
work of cleaning, and since the introduction of pneu- 
matic cleaners the work has been very materially 
bettered as well as made less expensive. The engine 
house is in the neighborhood of the passenger station, 
and was in the past in circular form, but it has been 
found that the rectangular engine house is more com- 
modious and much more satisfactory for the housing 
and cleaning of locomotives. 

The great passenger stations of the world now 
provide the most advanced equipment and facilities 
for the handling of passengers. The new station at 
St. Louis, as well as the one at Washington, com- 
pleted in 1906, are models in every way. The Boston 
Terminal Company’s station has many unusual fea- 
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tures, and is as convenient and satisfactory for the 
‘movement of passengers, as well as the care of bag- 
gage, express and mail, as it could well be. The 
latest terminal station is that of the Pennsylvania 
Railway Company at New York City, and it is pro- 
vided with the most elaborate facilities for the move- 
ment of trains and the care of passenger traffic that 
money and brains can secure. The trains move in 
and out of New York City by tunnels under the Hast 
River, and are drawn by huge electric locomotives 
especially built for the purpose. 
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CHAPTER VI 


ACCOUNTING AND STATISTICS, 
Sec. 98. The Purpose of Statistics 


From the simple system of the Russian peasant, 
who kept the moneys he paid out in one boot, and 
what he received in the other, turning the contents 
of each upon the floor at the end of the day for the 
purpose of balancing his day’s business, to the elabor- 
ate systems of accounting now in vogue in the busi- 
ness offices of railway corporations, is a far cry. No 
precedent existed for them. Like Topsy, the systems 
of accounting have ‘‘growed up’’ with the railroads. 
Speaking broadly, two purposes actuate the keeping 
of accounts and the making of statistics. The one 
is to provide some knowledge regarding costs and 
receipts; the other to give information to managers 
as to the performance of trains and employes. ‘‘ For 
managers’ use facts must be exhibited with great 
particularity, as a working chart. Nothing bearing 
even most remotely upon net earnings is foreign to 
his field of interest. The problems involved in the 
management of a great railway system are of vast 
magnitude and complexity, and many railroad sys- 
tems are so immense that they are not only railway 
companies, but financial institutions as well. The 
financial officers are as important as the traffic and 
operating men, and are as indispensable to its suc- 
cess. In the vast organization of the Pennsylvania 
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Railroad Company, for example, the first and fourth » 
vice-presidents, as the heads of the departments of 
accounting and finance, are of as great assistance to 
the president, and as essential to the administration 
as the second and third vice-presidents, in charge of 
transportation and traffic. Indeed, many shrewd ob- 
servers are of the opinion that the most eminent fu- 
ture chiefs of railroad systems will come from among 
the accountants rather than from among the engi- 
neers, the operating men, or the traffic people.’’* 
Success in transportation depends more and more 
on the accumulation of small profits, and the condi- 
tions of business are now at such a point that net 
earnings are measured by a margin of one or two 
mills per ton mile. The result is that the study of 
receipts and payments is a very vital question, in- 
volving the coordination of all departments, main- 
tenance, management and traffic, in their relation to 
the entire business. The statistical method of get- 
ting information is of first importance in the deter- 
mination of the relation of net earnings to gross earn- 
ings. A cheaper method of doing business must be 
discovered in each department, but it must always 
be in the way of producing the greatest saving. This 
situation calls for talent. The arrangement of great 
masses of statistical material is the only means by | 
which a clearer statement of the strength of a prop- 
erty can be secured. In fact, it is only through the 
use of such information that the bearing of prevail- 
ing methods and conditions and the probable effect 
of new ways of doing things is more likely to be seen 
when brought to bear upon the volume of net earn- 


*The Railway Age, Vol. 29, p. 499. 
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ings. The railroads, therefore, have established 
elaborate systems of accounting and provided not 
only numerous clerks, properly organized and super- 
vised by able men, but in addition expert statis- 
ticians whose particular business it is to exhibit in 
statement, table and chart the facts that come to 
them through the reports of the numerous depart- 
ments of operation, accounting and auditing. 

In the early days each department kept its own 
accounts. In order to secure any notion of what 
was going on over the entire road and in ail depart- 
ments, it was necessary to have a complete statement 
of the conditions in each department, and since the 
books were kept on a different basis, it was prac- 
tically impossible to have a clear idea of the situation 
as a whole. The necessity of a central office soon 
manifested itself, and a separate accounting division 
in the work of administration was a matter of time 
only in the development of every railway. The inter- 
change of business between railroads also forced uni- 
formity of accounting and the development of clear 
statements and definitions of business transactions. 

It is the business of the accounting division to 
keep a record of the business proceedings of the cor- 
poration, and to report the condition of the property 
and of receipts and expenditures at any given time. 
The books which are now kept by railroad companies 
consist in the main of a general ledger, a freight 
accounts ledger, a passenger accounts ledger, a mate- 
rial ledger, a record of vouchers audited, a record of 
bills audited, freight traffic, passenger traffic, and car 
service ledgers, station general ledgers, and miscel- 
laneous accounts. 
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The demand for safe lending and comparatively 
easy borrowing has drawn a clear line of distinction 
in industrial finance which has had a marked effect 
on the purpose of accounting. The lenders of money 
are creditors, and stockholders are partners, so that 
both are entitled to know what is being done by the 
corporation as a going concern. It is no longer good 
financiering to sell evidence of indebtedness at heavy 
discount. From the point of view of the investor and 
the stockholder, it is the net earnings that are im- 
portant. ‘‘The net earning power of a railroad de- 
pends upon two things: first, the character and vol- 
ume of business offered to the company; second, its 
capacity for handling it economically. The first com- 
prises all matters affecting rates, density of business, 
length of freight haul, or average distance travelled 
by each passenger, and other kindred matters. The 
second comprises all matters relating to operating 
expenses, such as the average train load of freight 
or passengers, the efficiency of motive power and 
rolling stock, the condition of track and structures, 
etc. When a clear idea is obtained of these things, 
it is evident that definite knowledge is secured of the 
earning power of the company. What we want to 
know, therefore, is everything that bears upon these | 
things to any appreciable degree. 

(1) We want to know the sources of the com- 
pany’s gross earnings; what proportion is passenger 
earnings, what freight, and what miscellaneous. 

(2) It is very desirable that, in showing freight 
earnings, the amount in dollars and cents contributed 
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by each kind of freight, and the tonnage of each kind 
of freight, should be stated separately. The average 
rate per ton-mile should also be stated. Most rail- 
roads report the percentage of total tonnage borne 
by each kind of freight, but practically none give 
the statistics called for above. Presumably the 
statistics are available upon the books of all com- 
panies. Their chief value would be in showing basic 
changes in the character of the company’s business, 
thus explaining important changes in the earnings 
and expenses. 

(3) The average haul of each kind of freight 
should be separately shown. This would be ex- 
tremely valuable as affording annual comparisons 
which would throw much light upon the conditions 
under which the company was operating. It could 
of course be calculated from the revenue per ton of 
each kind of freight by dividing it by the rate per 
ton per mile, but it would be well to state it sepa- 
rately. 

(4) The company should state in each of its re- 
ports the passenger density and the freight density 
of the road for a series of years. Density is arrived 
at by dividing the passengers carried one mile by 
the mileage operated, and gives the best idea of the 
volume of business done by the road. Very few com- 
panies report it, although almost all report the fac- 
tors necessary for its estimation. It would be well 
to report separately the density of the principal kinds 
of freight, so as to show where a road is gaining or 
losing business. At times this would be a most valu- 
able showing, with a very direct bearing on net earn- 
ings and the cost of operation. Certain kinds of 
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business are more expensive to handle than other 
kinds; hence the variations in proportion between 
the various kinds of freight, and the density of each, 
are full of significance as bearing upon net earnings. 

(5) It is desirable that reports should show the. 
direction of a company’s business. Most roads in 
this country run east and west or north and south, 
and some show the volume of business moving each 
way. This has a direct bearing on empty-car mile- 
age. It is necessary that the character of the freight 
tonnage going each way should be shown, because 
the mere record of the tonnage is not sufficient. If 
the business one way is all cattle and the business 
the other way is all coal or grain, it is clear that, 
while the tonnage may be apparently equal, the 
empty-car mileage will be apparently unaccountably 
large, because cattle cannot be shipped in coal cars, 
nor can grain or coal be shipped in box cars. Hence 
the necessity for distinguishing. 

(6) It is desirable to state local freight and 
through freight separately. Local freight may be 
taken as that which originates on, or is destined to, 
points on the company’s own line. 

(7) When the line does a very large passenger 
business, passenger statistics should be shown in the 
same detail as that prescribed for freight,—the 
object being to show plainly the company’s main 
sources of business, the character and volume of that 
business, the revenue derived therefrom, and the 
circumstances under which it is obtained. 

(8) Itis very desirable that, where the business 
of a road is unevenly distributed over the year, being 
very heavy in certain seasons and very light at other 
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seasons, a clear statement of tonnage for each month 
should be made. This might throw a good deal of 
light on the efficiency or inefficiency of equipment 
when judged by the foreign car-mileage. A road 
which had a big rush of business for three or four 
months of the year might afford to pay considerable 
car-mileage rather than burden itself with equipment 
which would be useless for the remainder of the 
year.”’ 

The main thing the investor wants to know is 
what kind of a business the company is doing, and 
how it is likely to be affected by circumstances as 
they crop up. He wants to know whether the busi- 
ness is being economically handled and whether the 
property is being properly maintained; whether net 
earnings have really been earned after a proper 
charging up of expenses for all purposes, and the 
property kept at a full standard of efficiency. He 
wants to know whether operating expenses have been 
too heavily charged for transportation, and too 
lightly charged for maintenance. 

“*(1) The amount of money spent on each mile 
of roadway for maintenance of all kinds should be 
clearly shown in comparison with previous years, 
five at least, and ten if possible. It will be seen 
readily if there is a tendency to decrease or increase 
expenditures in this respect. The actual amount is 
of no great importance in itself, and must vary con- 
siderably on different roads, but a comparison with 
previous years is necessary as far as a given road is 
concerned. 

(2) The amount of money spent for maintenance 
of equipment should be separately shown for locomo- 
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tives, passenger, freight and company cars, and the 
average expenditure on each should be shown in com- 
parison with similar figures in previous years. In 
this way a tendency of expenses will show itself 
very plainly. Few railroads report expenses in this 
way, and many of them do not report materials for 
arriving at the required facts. It is commonly esti- 
mated that an expenditure for renewals and repairs 
of $1,000 per locomotive, $500 per passenger car, and 
$40 to $50 per freight car are about the level of aver- 
age safety of standard roads. An investor must, how- 
ever, be guided by the previous record of the road, 
especially taken in connection with capital expendi- 
ture for equipment. If this latter is heavy and ex- 
penses for maintenance are decreasing, the inference 
is that operating expenses are not being sufficiently 
charged. The converse is, of course, also true. 

(3) Inasmuch as trains must be run, while main- 
tenance may be postponed for a time, it is generally 
safe to reckon that little or no money is actually lost 
in direct expenses for conducting transportation. It 
is impossible to save money largely under this head, 
and at the same time run the same number of trains. 
It takes about the same number of pounds of coal, 
and pints of oil, and pounds of waste, and as many 
men and as much time, to run one thousand engine © 
miles on one road as on another, at all events the 
variation will not be very large. Therefore, it is ex- 

tremely important to know exactly how much is 
_ being earned by each engine-mile, or rather by each 
train-mile, for it is in the waste or saving of train- 
mileage that money is gained or lost. Our investor 
therefore will call for a statement of the number of 
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train-miles (freight or passenger), the number of 
tons of freight hauled in each freight train on an 
average, and the amount earned by each freight train 
per mile run; and similar information for each pas- 
senger train. Most companies report this informa- 
tion, but many do not. From it one can judge very 
closely of the relative efficiency of one’s property. 
One road will show a constantly decreasing number 
of tons per train, while another will show an increase 
just as steady. The investor in the former property 
will have no difficulty in making up his mind that 
there is something wrong, and it will probably show 
itself in increased expenses for conducting trans- 
portation. If he looks deeper into the matter, he 
will probably find the trouble in the maintenance of 
way department, arising from failure to renew rails, 
ties or bridges, or in the maintenance of equipment 
department, in the shape of inefficient motive power, 
shortage of cars, through failure to make renewals, 
ete. This shows the importance of a clear statement 
of average expenses for maintaing each mile of road- 
way, each locomotive, and each car, over a series of 
years. Hvery train-mile saved means, on an average, 
at least thirty to forty cents in money. 

(4) Another important thing is the mileage of 
foreign cars on the company’s road, together with 
the mileage of the company’s cars on foreign roads. 
Large mileage of foreign cars, not offset by large 
mileage of cars on foreign roads, frequently means 
shortage of equipment, and is one of those things 
that throws light on the condition of a property. 

(5) The amount of tons carried, on an average, 
in each loaded car and the proportion of loaded cars 
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to empty ones are also of importance in determining 
the efficiency of a property. Many roads state them, 
but many do not. It is needless to explain the bear- 
ing of these items.”’ 

‘‘By a comparison of items such as these above 
suggested, with those in former years, an investor or 
critic can form a very fair opinion as to whether or 
not operating expenses are sufficiently charged (they 
are practically never overcharged, as regards items 
of maintenance; certainly never from a conservative 
point of view), and whether or no the property is 
being efficiently operated. From this he can deter- 
mine whether or not the company is actually earning 
what it claims to be earning. That is really the most 
important point to determine with regard to a rail- 
road, and unfortunately it is just the thing that is 
not shown by most companies. Once an investor has 
satisfied himself of the integrity of net earnings, he 
knows exactly the position of his security, as ‘‘fixed 
charges’’ are not susceptible of change or manipula- 
Prorat Wil Le eM oF 

‘The physical aspect of railroad aceounting is 
therefore nowadays far more important than the 
more technical financial aspect, because it brings the 
investor closer to the actual causes, whose effects are 
shown in final results. No report is thus complete | 
unless it shows: 

(1) The character and composition (actual in 
tons and percentages of the whole) of the company’s 
business, and the circumstances affecting each part 
thereof, including length of haul, density, revenue, 
and direction of business. 

(2) The circumstances surrounding the handling 
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of this business, designed to show the efficiency of 
roadbed and equipment and sufficiency of expendi- 
tures for maintenance, as affecting the integrity of 
net earnings from operation.’’* 


Sec. 100. The Nature of the Railway Report 


A railway report should cover three things: (1) 
the earnings of the road, (2) its financial position, 
(3) its physical condition. There are in consequence 
three parts to a railway report, known as the Income 
Account, the Balance Sheet, and the Physical Statis- 
tics. 

The Income Account. The income account also 
shows three phases of the railroad’s affairs. These 
are income, expenses, and fixed charges. The income 
sets forth what has been received from freight, pas- 
senger, telegraph, express, mail, car mileage, switch- 
ing, baggage, etc. The operating expenses consist 
of the charges made for maintenance of way and 
structure, maintenance of equipment, cost of con- 
ducting transportation, and the general expenses in- 
volved in the operating of aroad. The fixed charges 
are the interest on funded debt, the interest on float- 
ing debt, rental, taxes, and sinking fund. When 
these are balanced against each other the statement 
appears in this form: Gross earnings, from which 
operating expenses are taken, leaving net earnings, 
to whieh is added other income. From the income is 
taken fixed and other charges necessitated by the 
meeting of bond and interest payments. The amount 
left is called the balance, and from this sum the divi- 


* Woodlock, T. F., ‘‘The Physical Aspect in Railroad Accounting.’’ 
Engineering Magazine, V. XII, p. 340. 
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dends are paid; and in the event anything is still left 
the road has a surplus. In some instances the term 
surplus has been used where balance is the term that 
should have been applied, leading to confusion re- 
garding the actual position of the road. As an ex- 
ample of the income features of a railroad report, 
a brief statement may be made regarding the finan- 
cial position of the Great Northern road. ‘‘A recent 
report shows the total income available for dividends 
to be $5,638,000, out of which dividends were paid in 
the sum of $3,851,000, leaving a surplus to profit and 
loss of $1,787,000. Details of expenditure, however, 
show that the sum of $1,800,000 was deducted from 
income before the payment of dividends, for outlay 
upon permannent improvements and renewals and 
for the construction of the Cascade Tunnel, etc. The 
previous year there had been a similar appropriation, 
ahead of dividends, from net income of $2,250,000. 
The details of operating expenses were not published, 
but evidence shows that the property has been fully 
maintained out of earnings, apart from these specific 
appropriations. The company’s earning power, 
therefore, is not merely dividends, or dividends plus 
profit and loss, but the two combined with the amount 
of separate appropriations. 

The equipment account is well managed. If 
equipment is destroyed or taken out of service, the 
cost of replacing is charged to operating expenses, 
and a special fund for the replacing of equipment is 
credited with the same amount. When equipment 
for replacement is bought the cost is charged to the 
account last mentioned. On the balance sheet the 
replacement fund appears among liabilities. 
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Steady progress toward efficiency is shown in the 
operating department. The average freight train 
load is 336 tons, and earnings per freight train mile 
are as large as $3.13.’”* 

The second part of the report is the balance sheet, 
which is defined as a statement of the fixed property 
at its minor valuation and a distribution of the 
ownership. Theoretically the balance sheet is spoken 
of as the funded amount of the income account. ‘All 
the costs that have been consumed in the results of 
a single year’s operation are brought together, with 
their results, in the general income account reduced 
to a net figure. This net figure is carried to the gen- 
eral balance sheet, being the amount of annual in- 
crement of fixed property or investment. For each 
dollar of investment representing earning power, 
there are registered in the income account the cor- 
responding annual earnings.’’ The balance sheet 
consists of a statement of assets and liabilities. The 
assets are divided into two groups of capital assets 
and current assets. The items in the capital assets 
are: (a) the total value of the property and fran- 
chise, (b) the investments, (c) the sinking funds, 
(d) the construction account, (e) other income. The 
current assets consist of: (a) cash, (b) loans and bills 
receivable, (c) accounts receivable, (d) amounts due 
from other companies, (e) amounts due from agents, 
(f) advances to other companies, (g) miscellaneous 
assets. 

The liabilities of a railway corporation consist of 
capital liabilities and current liabilities. The capital 
liabilities are (a) stock, (b) bonds, (¢) various forms 


* Railway Age, Vol. 28, p. 854. 
y Age, 
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of certificate indebtedness. The current liabilities 
are (a) loans and bills payable, (b) accounts payable, 
(ec) payrolls and vouchers payable, (d) interest and 
dividends accrued, (e) amounts due to other com- 
panies, (f) scattered liabilities. 

Many questions arise as to the definition and the 
character of these various accounts, and in order to 
establish a clearer understanding of them Congress 
authorized a detailed accounting system, which has 
been placed under the administration of the Inter- 
state Commerce Commission. 

Legislation adopted June 29, 1906, requires the 
railroads to make special monthly and annual reports 
to the Commission and also to follow in their ac- 
counting systems a uniform method of accounts. 
Under the law these are divided into two general 
classes, operating accounts and capital accounts; the 
first having to do with the money received for serv- 
ices and the cost of rendering them, and the second 
handling the receipt from investments, payments 
upon capital, and other interests which relate to the 
corporation as a financial organization. | 

From the point of view of the Commission, there 
are two points upon which the correct determination 
of a sound system of accounting rests, namely, the 
net revenue from operation, with which all operating 
accounts are closed; and second, the accumulated 
surplus, which is determined in the presentation of 
the balance sheet. 

The operating accounts cover six classifications: 
(1) the classification of operating expenses; (2) the 
classification of operating revenues; (3) the classifi- 
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cation of road and equipment expenditures; (4) the 
classification of locomotive miles, train miles, and 
car miles; (5) the classification of outside operations; 
(6) the classification of additions and betterments. 
The accounting scheme that has been developed by 
the Commission rests thus far upon four fundamental 
principles. First, the discount on securities is not 
an item properly included in the cost of property. 
Second, depreciation is an element of operating 
costs. Third, betterments and additions are not ele- 
ments of such costs, but should be charged to capital 
account. Fourth, the total of assets and total of 
liabilities should be shown upon the balance sheet 
and the analysis of profit and loss should indicate the 
different kinds of liabilities covered by the accumu- 
lated surplus. With these principles in view the 
Commission has maintained that a correct statement 
of investments is the beginning of correct account- 
ing, and it has therefore called for a careful presenta- 
tion of the value of bonds, stocks and other securities 
of railway corporations. 

The Commission proposes to take away from 
managing officers the power of deciding arbitrarily 
when a liability shall be taken into account. As time 
goes on these principles will be extended, and the 
hope is that the country may come to know, through 
the Interstate Commerce Commission, not only the 
value of railway properties, but the actual method 
of operating them, as shown in balance sheets and 
statistical statements. 'The law also provides for 
accounting officers and inspectors to enforce the pro- 
visions set forth in the act. 
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One of the important problems in railway 
management is the charge to capital account. Under 
the method of charging to capital account, an item 
of expense often determines not only the question 
of the dividend at a given time, but the policy of the 
railroad regarding the payment of dividends in the 
future. This question as to what should be charged 
to capital account may be answered by asking, is it 
expense? is it operating expense? or is it construc- 
tion? If the outlay is not currently consumed, but 
is intended to extend its effects over a considerable 
period of time, it is construction. Maintenance is 
the preservation of earning capacity, and the en- 
largements and betterments which take place from 
time to time are (a) those forced by competition, 
(b) the extension of lines to produce more service, 
(c) improvements made to reduce the cost of opera- 
tion. The failure to make proper provision for re- 
newals under the head of operating expenses means 
a gradual reduction in the earning capacity of the 
road. ‘*In the history of all roads there is a period 
in the beginning when the expenses of rails, ties, 
rolling stock, ete., are extremely low, and the real 
deterioration is ignored or forgotten in the effort to 
keep operating expenses low until so-called extraord-— 
inary expenditures and betterments are required to 
put the road into good condition again.” 

A writer in the Railroad Gazette states than an 
examination of nine out of thirteen roads showed 
failure to make any adequate provision for renewals. 
Such a policy would lead in the end to bankruptcy. 


ACCOUNTING AND STATISTICS 273 


The only remedy is to charge deterioration to re- 
newals each year before figuring net earnings, and 
on new roads this would mean the setting aside of a 
definite replacement fund. It is a question whether 
construction or betterment accounts should not be 
entirely dropped, since they add in the long run to 
capitalization without increasing capitalization. 


Sec. 102. The Analysis and Testing of the Report 


From the point of view of the investor, a railroad 
report should show: (1) what the company earns, 
(2) what dividends it pays and what is the real mar- 
gin of safety for those dividends, (3) how well the 
property is being kept up, not only in reference to. 
its previous condition, but in connection with the de- 
mands made upon it by its business, (4) how well it 
is being managed as a going concern. These ques- 
tions require an analysis of the report, and in order 
to secure such analysis several other questions must 
be answered and several comparisons made before 
the seeker for information can come to a fairly clear 
idea of the standing of the company. 

In the first place the assets as set forth in the 
general balance sheet should be broken up into 
groups according to their negotiability, and the lia- 
bilities should be classified according to their matur- 
ity and pressure upon the corporation. The second 
question is a brief one,—Is the dividend earned? It 
can be determined in a general way whether the com- 
pany has set aside the dividends without proper 
charges to operating expenses, maintenance of way, 
and upkeep of rolling stock, ete. Third, a com- 
parison with past balance sheets will reveal a great 
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deal regarding the policy of officials in making the 
charges just referred to. Fourth, an examination 
should be made of the various accounts and the gen- 
eral condition of the road as a going concern. Fifth, 
the general commercial conditions upon which the 
traffic of the road really rests should be ascertained. 
Sixth, has legislation or the organization of traffic 
associations injured the business of the railway com- 
pany? Seven, what is the personnel of the manage- 
ment? Has it been identified with speculative move- 
ments or has it been associated with the upbuilding 
of railroads as earning properties. Highth, what 
has been the policy of the road in the maintenance 
of asurplus? On this last point an authority made 
the general statement that the strength of a corpo- 
ration may be fairly tested by its reserve, which must 
vary with the character and form of the business. 
In the more stable industries, where the demand is 
regular, a smaller reserve meets all the requirements, 
and railroads are notable examples of stable demand. 
The best railroads have reserves amounting to about 
15 per cent, and the possession of such a reserve gives 
a stability to the value of the stock and a strength 
to the credit of the road, which makes for high stand- 
ing in the eyes of investors. 


Sec. 103. Operating Expenses and the Ton Mile 


In an interview several years ago, Mr. J. J. Hill 
made the statement that railroad income is based 
on ton miles and the expense of operation on train 
miles. Therefore, he said, the object is to get 
the highest rate on the ton mile and the smallest rate 
on the train mile. In this statement is concentrated 
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the theory of railroad management of the present 
day. The business of transportation has grown to 
such proportions that it is impossible.for any one de- 
partment, much less an individual, to have clearly 
before him the results of the operation of a railroad 
unless it is reduced to terms of some unit. It is said 
today that railroads are governed through statistics, 
and that the disciplining of the railway system is 
made possible through the application of units of 
operation and of performance. Managers of railway 
properties are compelled, therefore, to secure some 
basis from which it is possible to make comparisons, 
not only with the results of previous years, but with 
the performance of different divisions and different 
departments of the railway organization. In con- 
sequence a reduction is made in gross earnings and 
net earnings to the mile rate, a comparison of oper- 
ating costs and gross earnings and percentages, a 
setting forth of net earnings as compared with fixed 
charges, of the revenue received from a train mile 
and the cost of moving a ton of freight the distance 
of amile. When these percentages and units are ob- 
tainéd, the manager of the railroad has a series of 
statistical results that he can use for comparison 
purposes. 

Defined briefly, transportation is the quantity of 
passengers and freight times the distance they are 
moved. In consequence, the passenger traffie equals 
the number of passengers times the number of miles 
they travel, which gives what are called passenger 
miles, and the freight traffic equals the number of 
tons times the number of miles billed, which gives 
the ton miles. In order to ascertain the density of 
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freight traffic, it is necessary to divide what is called 
ton miles by the mileage of the railroad, and to se- 
cure the passenger density it is necessary to divide 
the passenger miles by the number of miles of the 
railroad. 

The basis of cost of operation is the train mile, 
as indicated above. In order to ascertain this, the 
total train mileage, either freight or passenger, is 
used as a divisor, the quotient being the cost of 
operation. Thus the phrase ‘‘cost of train mileage”’ 
is made a possibility. The revenue of the train mile 
is ascertained by dividing the total receipts from the 
operation of trains by the number of miles of train 
movement. ‘‘The great benefit of the tonnage sys- 
tem comes through the auditing department, whose 
calculations are based on the number of tons hauled. 
The total tons hauled one mile are treated as a di- 
visor, the total expenses as the dividend, and the 
quotient is the cost per ton mile in transportation. | 
The total number of loaded cars hauled one mile is 
treated in the same way, to ascertain the cost per 
train mile. Hence, it is possible to obtain the exact 
cost per train mile and ton mile in each thirty days 
for each department and each item, if desired. Like- 
wise, an operating sheet can be made up for each 
division showing every account used by the auditor. © 

“A system of this sort gives each division super- 
intendent an opportunity of knowing what his neigh- 
bor is doing, and a superintendent can be held 
responsible for the figures appearing upon the oper- 
ating sheet, so far as transportation and maintenance 
are concerned; and, on the other hand, he is entitled 
to the results of his work as they appear in the tabu- 
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lation. Moreover, such a sheet makes it possible for 
the superintendent to see at a glance where he has 
been extravagant in the use of train miles, station 
service, or in fact, in any department or branch of 
his work, and the department is always in a position 
to know just what is being done without waiting a 
long time. It is, therefore, possible for the board of 
directors to know every month the actual cost of 
operation in train miles, car miles, and ton miles, 
and as a consequence to be able to ascertain the cost 
in practically every field of the railroad’s manage- 
ment. On the other hand, the railway manager, by 
comparing the results of the operating sheet, is able 
to know practically what it costs to perform a given 
service, and he is in a position to know whether it 
is wise to develop certain kinds of traffic. It must 
be understood that the use of train movements can- 
not determine what business is profitable and what 
is not. It is in reality a measure of transportation 
efficiency. The variances in the determination of the . 
ton mile make difficult and unreliable the comparison 
of different roads, as the conditions are seldom the 
same. The matters of speed, fuel, water, motive 
power, weather conditions, and the like, may mate- 
rially influence the results of operation. For in- 
stance, it is not yet the uniform practice to include 
the weight of the engine and way cars under the ton- 
nage of the train, but from the point of view of 
motive power it is important to credit engine and 
enginemen with all the work they accomplish, which 
of course includes the engine and caboose. If this 
is not done, there is no ton-mile credit for an engine 
running light or with a way car, and as the consump- 
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tion of coal under these circumstances is greater than 
under service conditions, the engine appears to have 
a bad record as a consequence, for it is not credited 
with the work that it has performed.’’* 

The four classes of operating expenses as set 
forth by such an authority as Woodlock, in his 
‘‘Anatomy of a Railroad Report,’’ are: (1) the opera- 
tion of traffic, (2) the expenses of general direction, 
(3) expenses of collecting and handling freight at ter- 
minals, (4) expenses of maintenance and operation of 
the plant not depending upon the movement of 
trains. Each of these divisions of expense may be 
tested by certain units of measurement. In the first 
instance operation is tested by the train mile, 
whether of freight or passenger. The second division 
of operating expenses is measured by the percentage 
to income. It should decrease with every increase of 
revenue. In the third division the measure is indi- 
cated by the general relation of the ton to the ton 
mile and the passenger mile. If the ton-mile revenue 
declines, the ton-mile cost ought to decline, and the 
expense of handling freight at terminals should de- 
crease per ton with the increase in the amount that 
is handled. The fourth division,—expenses of main- 
tenance and operation not dependent upon the move- 
ment of trains,—shows a rough correspondence be- 
tween maintenance cost and cost of service, and can 
perhaps be presented on the mile-of-track basis bet- 
ter than on any other. 

Summarizing these items, it would appear that 
one and four are placed upon a train-mileage and 
track-mileage basis, and two and three upon a pro- 
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ACCOUNTING AND STATISTICS 209 


portionate revenue basis. The emphasis in Mr. 
Hill’s statement was upon the ton mile and the train 
load. Mr. Woodlock emphasizes the train load as 
the supreme factor in determining the cost of the ton 
mile. The train load is governed by the character of 
the tonnage, the condition of motive power and 
permanent way and maintenance. Under the new 
system of disciplining a railroad the emphasis is al- 
ways placed upon the tonnage carried in the train, 
not alone upon train mileage. 

As summarized, the statements concerning units 
of cost may be put in some such form as this: (1) The 
ton mile is the unit of product and the measure of 
gross revenue in freight transportation. (2) The 
ton-mile revenue varies as the number of factors 
vary. (3) The principal factor in determining the 
ton-mile cost is the average revenue per freight ton 
load. (4) The train-load factor varies as the density 
of business. (5) It is absolutely impossible to deter- 
mine exactly the ton-mile cost. (6) On roads where 
great density of traffic exists it is possible to approx- 
imate the ton-mile cost. 

The costs which cannot be definitely laid upon 
some feature of transportation science are prorated. 
The purpose is to charge out every cent of cost if pos- 
sible, but as indicated above, the cost varies not only 
with the service rendered but with the character of 
the product, so that numerous difficult problems arise 
in the endeavor to make a distribution. On rail- 
roads where the operations are being extended, the 
body of undistributable costs steadily increases. 
The line of distinction is often hard to draw, and in 
such eases the decision regarding the laying of the 
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charge is necessarily arbitrary. When this is done 
to any considerable degree the ton-mile cost and 
train-mile expense are suggestive and point to the 
need of adjustment. The train load in the movement 
of freight is a definite thing and it is possible through 
its use to ascertain whether train mileage is too great 
or not compared to the freight actually moved. Even 
in this instance the existence of numerous branch 
lines on which traffic is light may modify the conclu- 
sions. In no instance can the conditions of the traffic 
be overlooked when the statistical unit is applied. 
The public has come to place a great deal of faith 
in the units of transportation, and often use them 
without relation to the fact that there is little uni- 
formity in the method of arriving at the result. Thus 
company tonnage is made a part of work done, re- 
sulting in a great cut in ton cost, while on the other 
hand not counting as a part of the earnings a profit 
appears, really larger than actually exists. Ton- 
mile cost cannot be used as a basis of rates. There 
may be a certain amount of uniformity in certain 
kinds of traffic, but the fact remains that no ton of 
freight is actually transported under average condi- 
tions. Moreover, the character, weight, and value of 
freight make it difficult to determine the rate per ton 
chargeable for transportation. 


CHAPTER VII. 
PUBLICITY 


“Sec. 104. The Meaning of Publicity 


An old word has been used in a new sense to de- 
scribe the act of making known the wares, business or 
services of a corporation or an individual. This term 
is publicity. In these days of investigation and re- 
search publicity has come to have a new meaning, 
and individuals and companies that hid their affairs 
under the cloak of intricate accounts or that refused 
to give forth any expression of their business affairs 
have found that the time when this was possible has 
passed, and every well administered corporation, 
especially a railroad corporation, appreciates the 
value of a public presentation of its affairs, in so far 
as they concern the general public. The efforts of 
railway companies to take the public into their con- 
fidence may be said to touch three particular phases 
of railroading. First, the nature and character of 
the traffic; second, the attitude of the public toward 
the railroad, as represented in newspapers and legis- 
lation, and third, the relation of the men employed 
by the railway company to itself. Relative to traffic, 
it may be said that the entire business of presenting 
railroad traffic matters to the public has undergone 
almost a complete change. The same is true in con- 
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ward the public, and even toward the men whom it 
employs. 


Sec. 105. Advertising 


When the system of routing traffic under the old 
agency form of doing business was given over, rail- 
roads were compelled to resort to advertising, since 
individuals, either as passengers or shippers, deter- 
mined the route that their business was to take. In 
the large cities the shipping clerk has given way to 
the railroad routing agent, who, by careful study of 
time-tables and railroad facilities, is often able to 
save money in freight and in time for the concern 
that he works for. An example of the usefulness of 
this officer is shown in the following incident: A 
western railroad received a consignment of freight 
for which three routes were open at $1.30, $1.36, and 
$2.17, per hundred pounds. The agent sent the ship- 
ment by the most expensive route. The traffic man 
has become an important factor in many business 
concerns, and by his bargaining with the railroads 
for rates often effects considerable savings. By spe- 
cializing, this officer comes to have a wider knowledge 
of tariff rates than the railroad men, and conse- 
quently is able to discover many weaknesses and dis- 
criminations not recognized before. 

The resort to advertising on the part of the rail- 
roads is limited in considerable degree to the pas- 
senger business. The methods used vary from the 
distribution of mailing cards, leaflets, pamphlets, and 
circulars, to newspaper advertising. The latter has 
materially changed. Instead of the miscellaneous 
hit-or-miss advertising formerly presented by rail- 
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Way companies in the newspapers, there is now a 
careful write-up of a particular feature that the 
company wishes to bring to the attention of the 
public. The railroad through its connection with 
newspaper men is able to secure timely editorials 
and news items which eall attention to the road’s 
larger advertising. Leaflets attractively prepared 
set forth certain features, and pamphlets, often 
elaborate in character and wonderfully printed, 
are distributed with free hand to prospective travel- 
lers; but the use of the mailing card, setting forth 
the facts regarding certain trains, followed up by 
circulars at regular intervals, make the work of the 
passenger agent more effective. Most of the roads 
now place in the field travelling passenger agents 
to follow up any evidence of interest in their road 
through the medium of replies that have been turned 
over to them by district passenger agents. A great 
many of the railroads now use magazines, in page or 
half-page advertisements, to a larger degree than 
ever before. Sometimes these are accompanied by 
coupon advertisements, which if presented to the 
passenger agent call for some allowance on tickets 
purchased. In other instances lectures are resorted 
to for the purpose of arousing interest in the road 
and the territory through which it passes. 


Sec. 106. The Industrial Commissioner 


So closely akin is the work of the industrial com- 
missioner to what has been described in the last sec- 
tion, under the head of advertising, that the matter 
may be well continued in connection with what is te 
be said on the subject of the industrial commissioner. 
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The particular business of this officer is to create 
new traffic, through the development of new terri- 
tory, or to create new business in old territory. Rail- 
roads that have a great deal of land to sell, or which 
pass through land that has not been settled to any 
great degree, have organized immigration bureaus, 
usually in connection with the office of the industrial 
commissioner. An officer of one such road stated in 
reply to a question regarding the work of developing ~ 
immigration and new territory which it was engaged 
in, ‘‘ We have thirty-four men at work in the country 
east of Chicago advertising the Northwest. These 
men do not work in the cities, but confine their efforts 
entirely to the rural districts. They give lectures 
illustrated by stereopticon views in the country 
school houses and in the town halls of country vil- 
lages. At every lecture quantities of literature con- 
cerning the Northwest, and particularly the state of 
Washington, are distributed among the audience. 
In addition to this, each one of the advertising agents 
carries with him Washington products, fruits, vege- 
tables, ete., all of which are placed on exhibit. Be- 
sides this, the road carries on advertising work in the 
southern states, where it has a force of men who fol- 
low the circuses for advertising purposes. The cir- 
cus collects the crowd and the railroad men take ad- 
vantage of the opportunity offered to distribute in- 
formation to a large number of people. Bundles of 
literature are slipped under the seats of the farmers’ 
wagons. This literature is not thrown away, but it 
is taken home, usually before it is discovered, and un- 
questionably is read in most instances.”’ 

As a result of this systematic publicity work the 
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road expects at least 35,000 immigrants to go into the 
territory of the Northwest. 

Other roads, like the Atchison, Topeka & Santa 
Fe, are carrying on systematic publicity work. 
Coaches are fitted up and stocked with farm products 
from all over the territory that is being exploited, 
and the car with its contents is exhibited not only 
along the line of the railroad, but in the larger cities 
and the country districts. The immigration agents 
of the Harriman lines were sent through the North- 
west to learn at first hand of the needs and resources 
of the territory tributary to their roads, and at a 
meeting of the heads of the passenger, land and im- 
migration departments of the Union Pacific it was 
decided some time ago to enter upon a more progres- 
Sive campaign for the development of the Pacific 
Northwest, and for that purpose a corps of salaried 
workers with a liberal expense account was em- 
ployed. A few years ago the railroads in the spring 
wheat states equipped trains for a campaign of edu- 
cation. These trains carried experts in the raising 
of wheat, and lectures were given with demonstra- 
tions at practically every village along their lines. 
In Iowa the corn trains made famous in that state 
carried the gospel of good seed to every part of the 
state. 

Such in part is the work of the industrial eom- 
missioner. To be successful, it is necessary for him 
to have a thorough knowledge of the territory 
through which the road passes. This means not only 
the possession of information regarding resources, 
but the nature of the climate, the character of the 
population, the facilities for transportation, and 
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where markets can be found for products along the 
line. Manufacturers seeking a location for plants 
must be induced to invest their capital on the line 
of his road rather than somewhere else. In order 
to secure these results it is often necessary to carry 
on extensive correspondence with commercial clubs 
and town site agents. New traffic, if the road is to 
succeed, must be created, and this means the develop- 
ment of good will at every point. An industrial com- 
missioner must be a man of great generalship, of 
ready tact and wit, and the possessor of an undying 
enthusiasm. 


Sec. 107. Town Site Man 


The title of this section does not always describe 
an official who is at the head of a department of a rail- 
road. He may be a clerk in charge of town sites, or 
he may be an assistant to the land commissioner or 
the industrial commissioner. The location of town 
sites and their disposal are important considerations 
in the construction of new railroads, especially where 
they pass through sparsely settled territory. The 
location of a town is in many instances determined 
by the engineer, who places them at convenient inter- 
vals along the right-of-way. Occasionally some eco- 
nomic condition will force the placing of a town at a 
point where the engineer has not made provision 
for it in his survey. It is customary, however, to set 
aside a given territory for the town site, and in many 
instances these are sold to syndicates, who buy them 
at so much an acre and sell them out at so much per 
lot. While it is impossible for railroads to guarantee 
to any specific group the privileges of doing business 
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inside of a town which may be created, nevertheless, 
an early knowledge of the development of a town 
makes it possible for syndicates to organize banks, 
develop lumber yards, and secure a hold upon the 
necessary financial and industrial parts of the busi- 
ness machine. 

Generally speaking, railroads have abandoned the 
old method of influencing legislation through lobby- 
ing. While many a reader may question this state- 
ment, the fact remains that the railroads are coming 
more and more to realize that the public is willing 
to be fair, if a fair statement of the situation, of the 
needs, and of the problem involved is presented to 
its representatives. The consequence is that today 
the railroads are employing publicity men who have 
a wide knowledge of the attitude of the public to- 
wards a railway and who understand the needs of 
the railways themselves. They use the newspapers 
freely and attempt to bring to bear on public opinion 
the facts involved in the railway controversy. One 
of the places in which the railway comes in contact 
with the public, especially the commonwealth gov- 
ernments, is in the field of taxation. 


Sec. 108. The Taxation of Railways, 


There is at present no uniform system of taxing 
railway properties in the United States. It is stated 
that every possible form of taxation is in use some- 
where in this country. - In the development of trans- 
portation the country has acted as a group of com- 
munities varying widely in their industrial growth. 
Tn the history of the taxation of railways three stages 
may be noted. First, that of state aid and exemption 
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from taxation; second, the application of the general 
property tax in its simpler form; third, the gradual 
getting away from the general property tax and the 
adoption of systems of railway taxation. 

As was shown in the earlier chapters of this book, 
the states were impressed in the first development of 
transportation with the wisdom of stimulating in- 
vestments in railways. It was felt that the country 
needed means of communication, and that therefore 
every aid should be given, either in the form of sub- 
sidies or in exemption from taxation. As the roads 
grew stronger this policy fell into disfavor, and it 
may be said that at the close of the Civil War the 
subsidizing of railroads had practically ceased, ex- 
cept through land grants, though the exemption of 
them from taxation continued a much longer time. 

It was natural that in the second stage the form 
of taxation most known to the people should be laid 
upon the railroads. In the earlier days we find that 
attempts to assess all the real and personal property 
of the roads were made by the local assessors. This 
was natural, since up to the middle of the century 
there were no great trunk lines and such railways as 
existed were purely local concerns. The lack of uni- 
formity of assessments, the ease of evasion, and the 
inability to really get at the tax-paying power of the 
companies through this method brought it into in- 
creasing disfavor, though it must be said that central- 
ization of assessment was attempted in a number of 
the states, with very great improvement over the old 
method of determining the valuation of the railroad. 

The third stage was a further recognition of the 
~ necessity of regarding the railroad as an entity, dif- 
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ferent in character from other property, and one 
which should be taxed in a specific way. Moreover, 
it was recognized that an individual and a corpora- 
tion, especially one engaged in the carrying of freight 
and passengers, were in no way similar, and that the 
tax law which applied to the first could not be suc- 
cessful when used as a means of securing revenue 
from the other. 

The changes which have taken place in the old 
general property tax have been in the direction of 
placing the emphasis upon the incidence of the tax. 
This was seen in the tax against property capitaliza- 
tion and business receipts. The method in the first 
instance was to secure a schedule of all of the prop- 
erties of the railway company in question, together 
with a statement of its franchise value. This was 
attempted in Michigan after an elaborate study of 
the properties of railway companies, and a plan was 
outlined by the tax commission of that state (pre- 
viously described in Chapter 2, Part I1.), by which 
it is possible to ascertain the value of the franchise 
as well. By combining the value of the physical 
properties and that of the franchise a taxable basis 
was secured upon which to levy the tax rate provided 
in the law of the state. In Wisconsin a similar 
method was followed, so far as the physical property 
of the railroad was concerned, while the franchise 
features were taxed through the medium of a license 
fee, meeting at the same time by this device the prob- 
lem that arose in the taxation of property engaged 
in interstate commerce. 

The commission system provides for a tax based 


on the market valuation of the capital stock and the 
RT-19 
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floating and funded indebtedness. Maine bases its 
tax on the capital stock. New York places a fran- 
chise tax based on the dividends paid by the capital 
stock. But taxation of this kind is exposed to con- 
siderable restriction because of the decision of the 
United States Supreme Court in 1873 to the effect 
that the taxation of that portion of the company’s 
funded indebtedness which is held by non-residents 
is unconstitutional. The resort to the tax on busi- 
ness receipts seems to have met with greater favor. 
In some instances the rate is a graduated one, rising 
with the amount of the receipts. Probably the most 
successful form of the gross earnings tax is found in 
the state of Minnesota, where a percentage is placed 
upon all the gross earnings of the railway company 
that arise from the traffic inside of the state and an 
apportioned amount of the receipts from mileage of 
interstate traffic in the state to the total mileage. 
Sometimes a tax on net receipts has been urged as 
the most satisfactory and just method of taxing a 
railroad company, but in the cases where no net re- 
ceipt actually exists the state would fail to receive 
a revenue. In addition to this it may be said that 
there is often very considerable difficulty in deter- 
mining net receipts, the matter being easily inter- 
fered with by bookkeeping methods. 

In the instance of express companies, sleeping- 
car companies, fast freight and car line companies, 
the taxation usually resorted to has been that of 
specific taxes upon the receipts of the company. In 
the instance of the express companies there is very 
little tangible property, though the franchises are 
often of great value. The tax on gross receipts gets 
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at the matter with thoroughness. In a good many 
instances, however, the sleeping-car and palace-car 
companies are taxed on the cash value of the rolling- 
stock. In other instances a percentage tax has been 
placed upon the annual receipts as well as one upon 
the capital stock of the company. Both systems have 
been applied to fast freight and car line companies, 
the tax falling either upon their receipts or upon 
their capital. | 

The taxes on railroads vary from $14.80 in the 
District of Columbia to $26.00 per mile in Indian 
Territory, a statement which confirms the greater 
diversity of assessment. 
SUMMARY SHOWING TAXES AND ASSESSMENTS OF THE RAIL- 


WAYS IN THE UNITED STATES, BY STATES AND TERRI- 
TORIES, FOR THE YEAR ENDING JUNE 30, 


Per mile 
State or Territory— Amount. of line. 
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* Excludes $204,369, as follows: $100,590, paid in the Dominion of 
Canada; $900, not localized by States and Territories; and $102,879, 
due chiefly to overestimates of taxes accrued, which were charged to 
income. Statistics of Railways in the United States, 1907, pp. 112-113. 


The amount of taxes as shown in the foregoing 
summary for the year 1907 was $80,108,006, averag- 
ing $367 per mile of line, as against a corresponding 
amount of $74,602,171 for the year 1906, and an aver- 
age of $349 per mile of line, showing an increase in 
total taxes over the preceding year of $5,505,835 and 
an increase of $18 per mile of line. It may be noted 
that the increase in taxation for the year 1906 over 
the year 1905 was $11,277,620 in the total amount and 
$46 in the average per mile of line. 

In the next summary is found an analysis of 
taxes, by states and territories, showing the basis 
upon which they were assessed. 
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*ANALYSIS OF TAXES, BY STATES AND TERRITORIE 
THE BASIS OF PAYMENTS ACCORDING TO THE VARIOUS. bial 
LAWS UNDER WHICH RAILWAYS ARE TAXED. 


Specific tax. 


Ad valorem tax, 
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Totes a cree .. 60,586,226 7,710,937 949,020 8,998,226 283,884 1,546,347 38,366 
1See note 1, Statistics of Railways in the United States 1907, page 114. 
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The railway companies have come to recognize 
their attitude toward the men they employ as one of 
the most important features of their relation to the 
public. The effort to secure better trained men has 
caused some of the companies to develop quite 
elaborate systems of education. This was discussed 
to some extent in the chapter on general administra- 
tion. The attempt now is to develop a spirit of 
loyalty among the men, who should have a feeling 
of kindliness and good-will toward their employers. 
To this end railway companies have opened clubs, 
contributed to the Y. M. C. A., established lecture 
courses, and put on the road demonstration cars to 
help the men along in the knowledge of their work. 
This field, however, is too little occupied at the 
present time. The old type of men who began in the 
early history of the railway is rapidly passing away, 
and the younger men have more difficult problems to 
meet, where a larger technical knowledge is required. 
As time goes on the railroads will unquestionably 
come to develop very materially the educational side 
of their publicity work. This is likely to take the 
zorm of evening schools, correspondence courses, and 
instruction by travelling teachers and _ lecturers. 

When the railroad company has developed its 
publicity work along the three lines indicated in this 
chapter it will have gone a long way toward the solv- 
ing of the many difficulties and much of the friction 
that exists at the present time. 


PART IV 


THE RELATION OF RAILWAYS 
TO THE PUBLIC 
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CHAPTER I 
THE RATE QUESTION 
Sec. 110. The Railroad as a Business Organization 


It is customary to look at the railroad from two 
points of view. The first of these might be called 
individual and the second social. The one represents 
the interest of owners, and the other the attitude of 
the public. From the point of view of the individual, 
the railroad is a corporation engaged in business for 
the purpose of paying dividends. Looked at as a so- 
cial factor, it is a private corporation carrying on a 
public business, which so touches the communities of 
the country that the entire population is interested 
in its management. The further fact that the rail- 
road is monopolistic in tendency, especially when or- 
ganized into large groups by which competition is 
practically eliminated, creates a very interesting 
question as to the relation of the railroad to the pub- 
lic. We may look at the railroad first from the point 
of view of the owner, and second from that of the 
public. 

Every transportation enterprise requires a large 
investment of capital. There are at first the primary 
expenses for the surveys, the bridges, the right-of- 
way, the buildings, the sidings, stations, viaducts, 
tunnels, and the erection of roundhouses and termin- 
als, before any return comes to the investor. Unlike 
most business enterprises, a railroad once commenced 
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must not only be continued, but must be operated. If 
it is able to earn a profit, even though small, the 
chances of success are practically assured; but on the 
other hand if the management finds it difficult to 
earn dividends, the road must be run in order to 
meet the fixed charges, and when fixed charges can- 
not be paid, the operation of the road is continued in 
the hope of bettering the situation. Every railroad, 
whether bankrupt or successful, must have traffic. 
The expenses of a railroad are, in the main, inde- 
pendent of the amount of the traffic, and are, broad- 
ly speaking, divided, as we have seen, into two 
main classes, of fixed charges and operating ex- 
penses. The first are constant and invariable. 
The second are fluctuating and changeable. The re- 
lation of these two varies oftentimes, dependent 
upon many factors, but as a usual thing fixed charges 
amount to about 25% of the entire expenditures. 
Maintenance of way takes an additional 16%, and 
the remainder is the expense of operation. 

A railroad is seldom operated to its full capacity 
as a carrying agent. The volume of traffic can be 
expanded almost indefinitely, so long as a fair profit 
is paid on the business; but when the capacity of a 
railroad and the equipment is reached, it is often 
questionable, in view of the low rates received, 
whether additional equipment should be added. This 
principle of the law of increasing returns may be 
offset by the low prices received for carrying the 
traffic because of competition or business conditions, 
it is possible therefore that a railroad may be ac- 
tually damaged by the increase of its traffic. 

From a business point of view, the company which 
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owns the road occupies a double position. It is the 
owner and at the same time the carrying agent. As 
the first, it is entitled to a return for use and main- 
tenance, and as the second it is entitled to a payment 
for services which are rendered directly to shippers. 
As the owner of the road it must invest large capital 
in construction. The expense of maintenance is 
small in comparison with the amount required to pay 
interest at a normal rate on the capital. 

“The absolute withdrawal of either the entire 
freight or passenger traffic would leave the claim of 
capital to its normal interest just as great as before, 
and it would effect but a trifling reduction of the cost 
of maintenance, and even in traffie working proper 
would produce very far from a corresponding reduc- 
tion of expense. The withdrawal of certain cate- 
gories of goods or passenger traffic, say export or 
market goods, or excursion passengers, would leave 
the volume of expense practically—the withdrawal 
of single consignments of goods or single passengers 
would leave them absolutely—unaltered. The. ex- 
penditure—that is, of the railway company—is in- 
eurred almost wholly on the joint account of all of 
its customers. The accommodation it provides, and 
the service it renders, it must therefore render and 
provide at their joint cost.’’* 

The interest of the shipper, on the other hand, is 
in the tariff. While he is willing that the railway 
shall earn in the aggregate a fair return upon the 
capital invested, the shipper insists that it shall be 
a reasonable return upon the capital the bases of 
whose valuation should be clearly understood. (See 


4 Acworth: ‘‘Theory of Railroad Rates.’’ Econ. Jour., Vol. VI, p. 317. 
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Ch. 1, Part III.) These bases are put down as (1) 
original cost of construction, (2) the amount ex- 
pended for permanent improvements, (3) the es- 
timated expense of duplication, (4) the par or 
market values of stocks and bonds, (5) the ac- 
tual value of the plant plus an estimated value 
of the franchise. Any one of these criteria taken 
by itself may be regarded as unsatisfactory. The 
capitalization, alone, is likely to contain inflated 
stocks. The cost of reproduction may not re- 
flect the value that is given to good-will, or the 
increase in the efficiency of the roadbed through long 
use, and the value of connections that have stood the 
test of many difficulties. Nor is it certain that the 
property can be looked upon as being satisfactorily 
sold for what it will bring at the reorganization sale. 
The value of a railroad depends upon its earning ca- 
pacity, and this in turn rests upon the rates. 

It is only within certain limits that rates can be 
determined. Certainly no charge for transportation 
can be more than the actual value of the service, nor, 
on the other hand, can the charge for transportation 
service be less than the expense that has been in- 
curred in rendering it. Between these two extremes 
is the actual rate which the shipper, on his side, can 
afford to pay, and, on the other, the point under 
which the road can not render the service. 


Sec. 111. Theories of Rates 


In general it may be said that the different points 
of view regarding rates may be put down under five 
different heads. (1) the cost of service theory, (2) 
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the postal service basis, (3) the value of the service 
to the shipper, (4) the taxation basis, (5) what the 
traffic will bear. 

(1) The cost of service theory. This principle of 
rates has been urged by many writers, the idea being 
that railroads should charge what it costs to render 
the service. The items included in the cost have usu- 
ally been extensive enough to cover the operation ex- 
penses of the road, the interest charges, and the va- 
rious items necessary to carry on the administration. 
In its analysis, however, it is apparent that rates 
based upon cost of service could not be stable. It 
would be difficult to determine them far enough in 
advance to make it possible to say what the rates 
would actually be. The reason for this statement is 
that the conditions which enter into the operation of 
trains vary daily. A considerable part of the ex- 
penses of railroads cannot be apportioned to any one 
shipment. As one writer has put it, all costs are 
joint costs and the value to the consumer of the serv- 
ice cannot be measured by the cost of production. 
Railroad expenses vary inversely as the amount of 
business done. The volume of business necessarily 
changes, not only with the seasons, but with the in- 
dustrial conditions existing in the territory through 
which the road passes. Consequently, a schedule of 
rates established upon this basis would change with 
every fluctuation of the economic conditions. 

Besides these considerations, it must be apparent 
that the expenses of transportation rest upon the 
quantity, the quality and the value of the article, and 
the cost of service principle would undoubtedly im- 
pose the heaviest rates upon the cheapest and at the 
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same time the most necessary goods. An example of 
this statement is seen in the instance of coal, which 
throughout the entire history of transportation has 
been moved at a low rate. If the rate were based 
upon its cost, unquestionably it would be compelled 
to bear a larger burden, since railroads attempt to 
secure a margin of earnings by moving traffic which 
would not otherwise be moved at the ordinary rates. 
It still remains true, however, that the difficulty of 
ascertaining the cost of the specific service would 
make it almost impossible, even if the principle had 
other elements to commend it, to make it a workable 
plan. 

(2) The postal service basis, sometimes called the 
equal mileage system of rates. This idea has been 
put forth as a result of a study of the postal system. 
“‘Tt takes two forms,—one in the demand for equal 
mileage rates over the entire country, and the other 
upon all parts of the same railroad. It is based upon 
the supposition that there is a relationship which is 
proportional in the cost of transportation to the dis- 
tance through which a shipment is carried. In the 
field of practical railroad experience, it has been 
found that, generally speaking, it costs more to 
carry goods a shorter distance than a longer one. 
Moreover, the conditions of the road and the business 
vary greatly, so that the movement of freight over 
mountain roads would, without question, cost more 
than upon roads built over the plains. In 1900 the 
representatives of Nebraska at the Railroad Com- 
missioners’ Convention proposed to find the average 
cost of shipping a car of freight, and make on that 
basis a uniform rate. Thus, it is claimed that govern- 
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ment ownership and uniform rates, regardless of dis- 
tance, would result in the Nebraska farmers’ corn 
and hogs being carried across the continent on a post- 
age stamp basis, while capital would be taxed to pay 
rorit’?* 

This plan has received an impetus from the writ- 
ings of Mr. Cowles, who has been an earnest advocate 
of a general freight and passenger post. The two 
principles underneath this plan are that railroad 
rates should be based solely upon the cost of the 
service, and that the postal principle, which disre- 
gards distance in fixing charges, should be extended 
to freight and passengers. 

A modification of this idea is to be found in 
the zone system of rates, a plan adopted in Hungary 
and Austria. Under it all passengers pay the same 
amount for travel within the zone. The through traf- 
fic zones are larger than the local ones, and afford a 
low rate for those going some distance. The same 
principle has been extended to the movement of 
freight, the rate being based upon a unit distance of 
10 kilometers (6.2 miles), and for the longer dis- 
tances a proportional reduction is made. The object 
of the plan is to place commodities on the same basis 
though at the edge of zones the rate against a com- 
munity would be greater than under the distance 
schedule. 

(3) The value of the service to the shipper. It 
has been proposed that the shipper should pay the 
value of the service he receives from the railway com- 
pany. Thus, if a bushel of wheat sells for 60 cents in 
a given place, and it will sell for 80 cents one thou- 
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sand miles away, the value of the service appears to 
be 20 cents, and this from the point of view of the 
suggestion should be the rate for carrying the wheat 
the one thousand miles. But, it would not be possible 
to ascertain, with the thousand different kinds of 
freight, what the value is to the many consignees. 
When applied to the passenger service, it might not 
be especially difficult to secure a basis, but even here 
it never could be ascertained just what the actual 
value was. 

(4) The taxation theory of railroad rates. This 
system is designated by the name given to it here 
because it bears some relation to a plan of taxation. 
Under this proposal, the shipper would pay a certain 
percentage of the value of the product which he is 
sending by the railroad, and as this would be in the 
nature of a definite fixed amount, determined per- 
haps by the government, it would bear some analogy 
to a tax rate based upon assessment of values. In 
brief, the reason for this suggestion is that a large 
item in the railroad’s outgo, namely, the fixed 
charges, has no influence on rates. These cannot be 
changed, and the road must be run so long as it yields 
anything over operating expenses. While this is 
true, nevertheless, the object in operating a railroad 
is to pay dividends and make a profit on capital. If | 
this same relationship could be determined between 
the cost of operation, including fixed charges, and 
the traffic moved, so far as its value is concerned, 
some percentage might be fixed upon that would not 
be burdensome to the shipper, and yet at the same 
time pay the dividends to the holders of stock and 
interest to the creditors. The difficulties it puts in 
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the way of competition and the improbability of se- 
curing a working basis interfere with the operation 
of this principle. 

(5) What the traffic will bear. From the begin- 
ning the railroads in America have made their rates 
upon the principle of what the traffic could bear. The 
basis of this plan of rate-making has been worked 
out through practical experience. It was found that 
goods of different kinds paid different rates. The 
cost to the railroad might be the same, but the 
charges were unequal. From the railroad point of 
view, any business which paid a profit over the actual 
cost of performing it was worth while, since it was 
some contribution toward the payment of fixed 
charges. Ability to pay was really the test, but even 
here the charge must not be made larger than the 
service is worth or commerce is prevented. In fact, 
the tendency was to make the charge a little less, so 
that the phrase ‘‘charging what the traffic will 
bear’’ came to express a great business principle, 
justifying low rates on cheap goods and high rates 
on valuable ones. The application of this principle 
required classification of commodities; it resulted in 
local discriminations, and in more than one instance 
extended from these two into individual discrimina- 
tion. The question arose in railroad circles, what 
freight can an article pay? The answer to this in- 
quiry required a careful study of the conditions re- 
garding the movement of freight. It meant a study 
of competition, of cost of production, of substitution 
of other articles, of the conditions of transportation. 
Tn fact, the official who had the matter in charge be- 
came an expert and the authority vested in him was 
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often used for the benefit of localities and individ- 
uals. ‘‘In railroading,’’ says one writer, ‘‘the charge 
of what the traffic will bear is worked out much more 
carefully on staple commodities than on side issues, 
on carloads rather than on small shipments.”’ 

As said above, the principle of carrying freight 
on this basis is that of joint costs. If coal and dry 
goods were carried at the same rate, the coal could 
not be moved. Where a railroad is engaged in carry- 
ing a low grade ore, the cost of doing so must cover 
not only the movement of the loaded cars, but of the 
empty ones back to the point of destination. Any 
back loading of goods will be a clear profit, and if 
there is enough of this done, the company may be 
able to lower rates, certainly to pay something on 
fixed charges. Under the plan of charging what the 
traffic will bear, differential freight charges have 
arisen. These charges allow weak lines, with longest 
and most expensive hauls, to charge a little less than 
on the direct route, because of the greater delay and 
inconvenience. This principle of charging what the 
traffic will bear must approach a minimum point at 
which the traffic will not bear anything. When the 
cost of producing exceeds the market price there can 
be no movement of freight. And the same applies to 
transportation. ‘‘The railroad manager lowers the 
rates just so long as the increase of gross earnings is 
faster than operating expenses. The problem is com- 
plicated by the competition and the presence of re- 
ceivership roads, the duties of common carriers un- 
der the law, and the right of eminent domain. And 
as each railroad is between two masters, the owners 
of the road on one hand, and the public on the other, 
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the problem of charging what the traffic will bear be- 
comes exceedingly complex at times.’’ An illustra- 
tion of the development of traffic through the rate is 
indicated in an example cited regarding the Great 
Northern Railroad. Mr. James J. Hill said: ‘‘In 
1896 my friends in the East did not want to shut 
down their steel mills. I said to them, ‘Why not bid 
on Chinese and Japanese steel rail contracts? If you 
will bid low enough, I will make you a rate on the 
rails.’ We carried 12,000 tons and lost money, but we 
had the fun of doing business. I made a rate of 40 
cents per 1,000 to Yokohama. The next fall they sent 
60,000 tons. Last fall (1898) we could have carried 
80,000, but did not have the ships. In one week last 
November we refused 18,000 bales of cotton bound for 
Asia. We could carry it by land, but would have to 
drop it at the seaboard.”’ 


Sec. 112. Classification 


Prior to the middle of the ’80s each railroad had 
a classification of its own, though there were in addi- 
tion various joint classifications with connecting 
lines. The passage of the Interstate Commerce Act 
forced greater uniformity, and there sprung into ex- 
istence a series of freight classifications made by the 
railroads through joint committees. The official clas- 
sification prevailing east of the Mississippi and north 
of the Ohio and Potomac is directed by a committee 
whose headquarters are in New York. The Southern 
classification is administered through a committee in 
Atlanta over the territory east of the Mississippi and 
south of the Ohio and Potomac. The Western clas- 
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sification prevails in the country west of the Missis- 
sippi, the headquarters of the committee being Chi- 
cago; while the classification for the Pacific Coast 
business is determined by the Transcontinental 
Freight Bureau at San Francisco. These classifica- 
tions have come into existence because of the need 
of meeting the different questions which arise in con- 
nection with the rates chargeable against the differ- 
ent kinds of freight. While the general rule is to 
classify freights in proportion to the expense of car- 
riage as compared with the ultimate price, neverthe- 
less, cost of service, risk, and value are taken into 
consideration. Generally speaking, when the con- 
sumer’s price is low, and transportation forms a con- 
siderable part of it, the charge made for the move- 
ment of the commodity is low. The condition of the 
commodity, whether in the original form or finished, 
liquid or dry, ready for use or in parts, whether 
boxed, crated or simply wrapped, with many other 
questions, are brought into the determination of the 
rate. The season, the manner of shipment, whether 
in carloads or less than carload, the volume through 
the year, the kind of car required, speed of trains,— 
all of these facts enter into the determination of the 
classification in which the article will be placed. 

In addition to these features of classification, the. 
railroads find it necessary to protect certain groups 
of shippers, and in order to do this discriminations 
are made in the rates charged against the movement 
of goods. Thus, if it is desired to protect a jobber as 
against a retailer, the rate is made much heavier on 
less than carload lots. When the classification is ex- 
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pressed in the terms of carrying charges, a tariff is 
created known as local and joint. The local tariff 
shows the rates between stations on the same road, 
and the joint tariff has to do with the rates existing 
between connecting lines. The classification is made 
by the committee. The tariffs are determined by the 
railroads. A commodity tariff is one which is based 
upon the bulky freight, such as wheat, coal, iron ore 
and the like. The class rates from which a large rev- 
enue is secured, have to do with the payments made 
upon classified freight, such as furniture, books, 
household goods, and the like. The density of the 
traffic has much to do with the rates charged. 
Thus, if the movement of freight is in one direc- 
tion the rate may be comparatively high as com- 
pared with the rate charged for freight moving in 
the direction of the largest number of empty ears. 
In 1896 the Great Northern Railroad made the rate 
on steel rails from the mills to Japan referred to 
above for two purposes. One was to encourage 
the manufacture of rails during a depression period 
in the steel industry, and the other was to give the 
company traffic in the direction of its largest number 
of empty cars. 

In the making of rates some distance is taken as 
the basis, as in the case of New York and Chicago, 
which in the official classification is accepted as 100 
per cent. The rates for different cities round about 
may be figured from rates at these points, and when 
there is a change in the basic rate all the rates in the 
schedule are altered as a result. In the instance of 
the New York-Chicago basic rate the cities of Balti- 
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more and Philadelphia receive the advantage of the 
differential. From time to time disputes arise over 
the specific rates to large centers, and it is necessary 
to make new basing points, as is done in trans-Missis- 
sissippi and trans-Missouri territory. Rate wars 
occasionally break out because of the demand for 
differentials. The Mississippi river is made a basing 
point between Chicago and St. Paul. This was due 
to the water competition by way of the lakes and Du- 
luth. In the competition between the railroads and 
the water routes the railroads were compelled to 
make about the same rates as the water routes to 
points having such communication if they expected 
to carry any of the traffic. Any station midway be- 
tween the point of shipment and the point of compe- 
tition pays the rate determined by the competition 
of the water communication plus the local rate from 
the water points. In other words, the water point is 
made the basing point and the rates beyond it are 
made by combining the local rate from the basing 
point. One writer, in discussing this system of de- 
termining rates, says: ‘‘Although it has been se- 
verely criticised, this system of basing points could 
not have been developed solely for the benefit of the 
railroads. The railroads must serve the needs of 
commerce. No artifice of man can stem the working 
of economic law for any considerable time through- 
out so considerable a territory. * * * Ifthe bas- 
ing point be abolished, and a scale of rates fixed that 
uniformly increase with distance, the source of sup- 
plies will be driven back to the source of production. 
The retail dealer will no longer be able to keep as 
great a variety of merchandise on the same capital, 
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and as he will not be able to so promptly replenish 
his stock, it will no longer be so fresh.’’? 

Occasionally a rate war is concluded by making a 
commercial city a single rate to all stations be- 
yond a certain point. Thus, in the instance of Texas, 
the rate to that State from St. Louis is based on what 
is called the Texas common point territory. The re- 
sult is that jobbing centers exist every forty or fifty 
miles and all of the distributing points are on a par- 
ity. The cities in the Mississippi and Ohio valleys 
can compete in Texas where rates are based on a 
fixed difference from St. Louis. The railroads are 
naturally opposed to a system of this kind, but it 
acts as a great protection to the distributing center 
of the state. 


Sec. 113. Discrimination 


Discrimination has come to have a double mean- 
ing in railroad inanagement. In one instance it is the 
recognition of differences and the attempt to make 
charges for railway services that conform to these 
differences. The other phase is the granting of priv- 
ileges to specific individuals as against general ship- 
pers. This last attitude is a harmful one, and it ex- 
ists where a road exaggerates the actual differences 
in the traffic conditions or, on the other hand, fails to 
recognize them. Where unjust discrimination exists 
and unreasonable advantage is granted to particular 
persons, places, or types of traffic, and as a conse- 
quence subjects others to undue disadvantage, a re- 
bate is a part of the scheme of discrimination. It is 
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312 RAILWAY TRANSPORTATION 


a secret device by which a part of the payment made 
by a shipper is remitted to him. This may be done 
in various ways, such as repayment of a part of the 
charge, the performance of additional services, un- 
derbilling, excessive mileage, payments for private 
cars, allowance for terminal facilities, etc. It is gen- 
erally conceded that roads may compete for new busi- 
ness, and grant low rates in order to secure it, but 
public opinion refuses to recognize the granting of 
privileges to individuals, places or different kinds of 
traffic, and consequently the feeling against discrim- 
ination is very strong. The St. Louis bridge charges 
are an example of discrimination in rates which may 
be looked at as fairly within the law. Investigations 
by the legislatures show four passenger rates,—a lo- 
cal rate, a bridge crossing rate, a terminal rate, and 
a through or foreign ticket rate. A uniform rate 
sufficient to pay a moderate interest on the cost of the 
bridge would have amounted to fifty cents. If this 
had been exacted, it would have cut off both local and 
suburban traffic, and in the end the bridge company 
and the passengers would have both lost; but by dis- 
crimination the bridge company was able to meet the 
local demands without interfering with the through 
traffic. 

Discrimination between towns and villages is not 
justified unless there is some reason due to compet- 
itive conditions. A railroad ought not to put poorly 
situated communities on an equality with those that 
are well situated. On the other hand, it is not right 
for a railroad to make personal discrimination in fa- 
vor of large shippers in order to secure their business 
nor to grant direct reductions and concessions for the 
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use of private cars and terminals. Such an action 
tends to build up large producers at the expense of 
the smaller ones, and results in the long run in a de- 
crease of local transportation. 


Sec. 114. Passenger Rates 


There is a fundamental difference between the 
freight and passenger policy of a railroad. The de- 
cline in freight rates, generally speaking, has taken 
place at the same time with the increase in the 
freight traffic. In case of the passenger fares the sit- 
uation is distinctly different. The original passenger 
fare was based on the old stage coach charges, and it 
had in mind the idea of a toll for the road and a 
charge for the kind of vehicle used. The maximum 
fares were a little below the charges on the old stage 
coach, and there was no great tendency to decline. 
It has only been within the last few years that the 
state legislatures have taken up the question of pas- 
senger rates and attempted by legislation to improve 
them. This movement began in Ohio in 1906. The 
Virginia legislature followed with the requirement 
that railroads should sell mileage books at the rate 
of two cents per mile. In 1907 Arkansas, Indiana, 
Tilinois, Minnesota, Nebraska, Ohio, Pennsylvania 
and Wisconsin passed two cent fare laws. Some of 
the States made laws to apply to the main lines, with 
slightly higher figures for the subsidiary lines. These 
were Iowa, Michigan, Missouri, West Virginia and 
Virginia. A 214 cent rate in North Carolina and 
Georgia, and in Alabama, North Dakota and South 
Dakota a 214 cent rate went into effect. The causes 
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of this movement were undoubtedly due to the wide- 
spread popular discontent with railroad conditions, 
coupled with the fear of giant railroad consolidations. 

The Interstate Commerce Commission late in 
1920 assumed partial jurisdiction over state rates 
as well as interstate, fixing baere tas fares at 3.6 
cents per mile. 


Sec. 115. Equitable Rates 


Just what is a reasonable rate has not been deter- 
mined. The courts have said rates must be reason- 
able. In the movement from the legislatures where 
this question was first determinedtothe courts where 
it is now under consideration there has been an in- 
creasing tendency to place the determination of the 
rate upon the value of the service. In the Munn vs. 
Ill. case Chief Justice Waite said, ‘‘that what is rea- 
sonable is a judicial and not a legislative question.’’ 
In the Peik vs. Chicago R. R. case the court said, 
‘*Where property has been clothed with a public in- 
terest, the legislature may fix a limit to that which 
shall in law be reasonable for its use. This limit binds 
the courts as well as the people. If it has been im- 
properly fixed, the legislature, not the courts, must 
be appealed to for a change.’’ In the case of Chicago, 
M. & St. P. R. R. vs. Minnesota, it was declared that 
the reasonableness of a rate is a judicial question, 
and if a company is deprived of the lawful use of its 
property without investigation by the judicial ma- 
chinery, it is not given equal protection of the laws. 
In the Kansas City stock yard case (1901) it was held 
that the owner had a right to do business. ‘‘He has,”’ 
in the words of the court, ‘‘a right to charge for each 
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Separate service that which is reasonable compensa- 
tior therefor, and the legislature may not deny him 
such reasonable compensation, and may not interfere 
simply because out of the multitude of his transac- 
tions the amount of his profits is large.’’ Continu- 
ing, Justice Brewer, the writer of the opinion, says: 
‘‘As to parties engaged in a public service, while the 
power to regulate has been sustained, negatively the 
Court has held that the legislature may not pre- 
scribe rates which if enforced would amount to a 
confiscation of property. But it has not held that 
the legislature may enforce rates that stop only this 
side of confiscation. * * * It has declared that 
the present value of the property is the basis by 
which the test of reasonableness is to be determined, 
although the actual cost is to be considered and that 
the value of the services rendered to each individual 
is also to be considered.’”? * * * The authority 
of the legislature to interfere by a regulation of 
rates is not an authority to destroy the principles 
of these decisions, but simply to enforce them. 
* * * The question is always not, What does 
(the person performing a public service) make as 
the aggregate of his profits, but, What is the value 
of the services which he renders to the one seeking 
and receiving such services? Of course, it may some- 
times be * * * that the amount of aggregate profits 
may be a factor in considering the question of the 
reasonableness of the charges, but it is only one fac- 
tor, and is not that which finally determines the 
question of reasonableness.’’ The courts now seem 
to be willing to permit a profit comparable with 
other industries, but in this view the reasonable- 
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ness of a rate falls back upon the value of the product 
and its relation to the cost of transportation. This is 
evidently the view of the Interstate Commerce Com- 
mission, which is attempting adjustment of freight 
charges and reasonableness of rates as applied to 
specific instances brought to the attention of the 
Commission. 

The railroads have on the whole tried to deter- 
mine rates on the basis of economic laws. In details 
errors have been made, but in the main under careful 
and wide investigation the principle involved in what 
the traffic will bear is the one that has produced the 
best results, nevertheless the amount earned on cap- 
italization will continually bob up to disturb the 
view of reasonable pay for reasonable service. The 
basis of railroad rates from the legal point of view 
may be regarded as still unsettled and the rule ap- 
plying to the ordinary business in the matter of 
profits will not be willingly and quietly accepted as 
applying to railroads when monopoly, unearned in- 
crement and increasing returns are taken into con- 
sideration. The lessons of the municipal plants and 
the attitude toward them would go to maintain this 
view. 


CHAPTER II 
STATE AND FEDERAL REGULATION 
Sec. 116. The Meaning of the Term 


The phrase at the head of this chapter is used to 
describe the attitude which the government takes 
toward the conduct of what is sometimes called a 
quasi-public business. It consists in the laying down 
of definite rules for the purpose of controlling the 
action of individuals and corporations in industrial 
matters. It differs from mere interference in the re- 
spect that interference is prohibitive rather than 
regulative. Ina state where interference is the rule 
the government machinery is comparatively simple, 
but where the control is regulative the system is more 
complex, including inspectors, boards and commis- 
sions in its organization. Regulation presupposes a 
rule or order prescribed by a superior and competent 
authority which determines the actions of those un- 
der its control. ‘‘In any supervision of the railroad 
there are many inherent difficulties, involving the 
corporation, the shipper, the consumer and the state. 
To solve these by the dominance of the corporation 
is to give that organization too much power in the, di- 
rection of industry; to regulate by competition of the 
shipper and consumer is to place the railroad at a 
disadvantage; the balancing of the factors requires 
the presence of a neutral agent, found, in some de- 


gree, in the state. The state can regulate by virtue 
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of its sovereignty; first, because it is the creator of 
the corporation and the giver of the right of eminent 
domain; and, second, for the reason that the shipper 
and consumer are citizens dependent upon it for pro- 
tection against extortion, overcharge, and tyranny 
‘by its own creation, the railway corporation. Yet the 
problem involves the reconciliation of many conflict- 
ing agents, any one of which, unreconciled, means the 
disturbance at any time of at least a part of the in- 
dustrial organization. There are, to briefly enumer- 
ate, the questions of railroad construction, of the or- 
ganization of the corporation, of the securing of 
financial assistance and directors’ responsibility, of 
the conflict of roads at competing points and ter- 
minals, the making of rates, the organization of ship- 
pers, discriminations, the conduct of allied industries 
by the carriers, and the great group of difficulties 
found in pooling and combination confronting the 
state in its attempts at regulation. Only in a measure 
can it be said that states have been successful in deal- 
ing with these manifold questions. Political consid- 
erations, national interests and sectional prejudice 
complicate the question of regulation of railroads.’’ + 


Sec. 117. Different Types of Regulation 


It is possible to deal with the railroads in many 
different ways. First, the government might own 
and manage them, as illustrated in Europe and Aus- 
tralia. Second, the government might own the rail- 
roads and leave their operation to private companies, 
as is instanced in one or two cases in the United 
~~ 1 MeVey: “Modern Industrialism,’’ p. 242. 
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States and in some of the smaller European coun- 
tries. Third, the railways might be owned by pri- 
vate companies and operated by the government. 
Fourth, there might be a mixed ownership and opera- 
tion, with the idea of securing competition between. 
the state railroads and the private companies, the - 
purpose being to secure regulation of rates. Fifth, 
the railroads might be left to private ownership and 
management, as is seen in England and the United 
States. 


Sec. 118. Regulation in England 


The arguments in favor of the last point of view 
are usually put in this way: (1) greater efficiency 
in management; (2) greater adaptation to the vary- 
ing demands of business or industrial conditions; (3) 
the avoiding of sectional disputes regarding rates 
which are likely to arise in the instance of govern- 
ment operation. From the very beginning of railway 
transportation in England the roads have been both 
privately built and privately owned. Because of the 
smallness of the country and the extended sea coast, 
water competition was always a possibility and per- 
sonal discrimination seldom occurred. The questions 
which arose were largely those of relative rates be- 
tween localities and maximum rates on different 
classes of goods. With the inception of the railway 
in England Parliament assumed to dictate regarding 
it, and as a result a body of law has been brought into 
existence which is the basis for the administration 
and regulation of the railways in the British Isles. 
All of the conditions of construction, the rates and 
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fares were subject to Parliamentary legislation, and 
public authority has dominated the English railway 
policy since the middle of the 19th century. As a 
result of this attitude a steadiness of rates was se- 
cured and the payment of dividends assured that was 
highly satisfactory to the shareholders both in their 
amount and regularity. All of this is in marked con- 
trast to the pools, combinations and rate wars exist- 
ent in the United States. The introduction of legis- 
lative control over railroads in England began 
through standing orders of Parliament. This method 
of supervision proved inadequate, and it was supple- 
mented in 1842 by an act creating a government de- 
partment, through which the Board of Trade was 
authorized to regulate, to bring action, and to gen- 
erally supervise the relations of the railway com- 
panies to the public. The same act authorized the 
collection of statistics, and in the following ten years 
the supervisory powers were transferred to a body 
of railway commissioners and back again to the 
Board of Trade. Little or nothing resulted from this 
attempt at regulation, and the legislation enacted 
from time to time was finally given over to a com- 
mission organized in 1873 with judiciary powers. 
The findings of the Board regarding facts were final, 
but in matters of law their action was reviewable by 
a higher court. Fifteen years later the powers of the 
commission were increased, giving to the Board of 
Trade the right to suggest maximum rates. During 
the years 1891-1894 Parliament enacted the maxi- 
mum rates, and in the latter year provided that no 
railway should increase existing rates within the 
maximum without proving to the railway commission 
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that the increase was desirable and justifiable. This 
provision of the law has been criticized on the ground 
that a manager would hesitate to establish a new 
rate if he found after experience with it he was un- 
able to maintain it, since the law would prevent 
him from restoring it to its former place. The sys- 
tem in England so briefly described is one of moder- 
ate supervision by government commissions and 
boards within restrictions. established by Parlia- 
ment. It is regulation from the point of view of the 
shareholder, not of the shipper or of commerce; but 
it eliminates some of the worst features of control 
found in America, such as stock watering, rate dis- 
crimination, and jobbing of corporations. 


See. 119. Regulation in the United States. 


The Federal regulation of railroads in the United 
States virtually began with the enactment in 1887 of 
the Interstate Commerce Act, creating an Interstate 
Commerce Commission of five members to be ap- 
pointed by the President with the advice and by the 
consent of the Senate. The Act applied to interstate 
and foreign freight and passenger traffic carried by 
railroads, or in the case of continuous shipment, by 
rail and water, but it did not apply to intrastate 
traffic, nor to interstate or foreign traffic carried 
entirely by water. 

The Interstate Commerce Commission was vested 
with important powers with respect to the transpor- 
tation systems of the nation. Among other things, 
the Act prohibited pooling, and all unjust personal 
discriminations in the form of special rates, rebates 
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or otherwise, forbade discriminations between local- 
ities, commodities and connecting lines, and required 
the provision of reasonable and equal facilities for 
the interchange of traffic. The Act also provided 
that all charges should be just and reasonable, and 
required rates and fares to be printed and posted for 
public inspection. 

Although the provisions of the law appeared to 
be sufficiently comprehensive, it never accomplished 
the results anticipated by its framers, partly be- 
cause, under the law, the orders of the Interstate 
Commerce Commission were not binding upon the 
railroads unless a Circuit Court of the United States 
compelled obedience, but chiefly because the courts 
so interpreted its main provisions as greatly to limit 
its scope. It was intended that the functions of the 
courts in connection with investigations by the Com- 
mission were to be confined to reviewing questions 
of law which might be involved in the enforcement 
of the Commission’s orders. The courts, however, 
went much further than this and permitted the in- 
troduction of evidence which had not been submitted 
to the. Commission. This practice naturally reduced 
the effectiveness of the Commission as an investigat- 
ing body, inasmuch as it led to much duplication of 
effort, caused long delays in adjudication, and 
greatly increased the expense of litigation, thereby 
discouraging the submission of grievances to the 
Commission. 

In spite of the failure of the law to accomplish 
the ends most desired, many beneficial results came 
from the legislation, among which may be men- 
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tioned publicity of rates, reduction of the number 
of freight classifications, and a better adjustment of 
charges, as between different shippers, different 
localities, and different commodities. 

The next important step in the development of 
Government regulation of interstate commerce was 
the enactment of the Elkins Act of February 19, 
1903, which made corporations as well as their 
agents liable for violation of laws relating to inter- 
state commerce, and made deviation from the pub- 
lished schedules of rates the sole test of discrimina- 
tion. The Expediting Act of 1903 gave all cases 
pending in any Circuit Court of the United States 
and brought under the Interstate Commerce Act, 
the Sherman Anti-trust Act of 1890, or any other 
acts having a like purpose, in which the United 
States Government was the complainant, precedence 
over all other cases. 

In 1906 the Hepburn Amendment was enacted, 
which greatly increased the powers of the Interstate 
Commerce Commission, and extended the scope of 
the original act, making it applicable to express com- 
panies, sleeping-car companies and pipe lines for 
transporting oil or other commodities except water 
and gas, increasing considerably the things in- 
eluded in the terms “railroad” and “transportation.” 
The law specifically invested the commission with 
rate-making powers which had been denied to it 
under the interpretations which the courts had 
placed on the provisions of the Act of 1887. The 
prestige of the Commission was also greatly in- 
creased by a provision to the effect that all its orders 
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except those for the payment of money should take 
effect within such reasonable time, not less than 30 
days, as the Commission should prescribe. This law 
also conferred upon the Commission the power to 
prescribe a uniform system of accounts for rail- 
roads engaged in interstate commerce, and con- 
tained provisions further discouraging rebating. 

The enactment of the Carmack Amendment of 
1906 was of great advantage to shippers, since it 
required the carrier receiving traffic for interstate 
shipment to issue a bill of lading for such ship- 
ment, and made it liable to the lawful holder of the 
bill of lading for any loss or damage caused by any 
carrier over whose lines it might pass. The initial 
carrier was allowed to recover from the carrier on 
whose lines the damage occurred. 

In 1910 the powers of the Commission were still 
further increased by the Mann-Elkins Amendment. 
Among other things, this Act vested the Commission 
with authority to suspend new rate schedules pro- 
posed by carriers until opportunity had been af- 
forded the Commission to determine by investiga- 
tion whether the proposed increases were justified. 

The Panama Canal Act of August 24, 1912, pro- 
hibited any railroad company or other common car-. 
rier subject to the Act from owning, leasing, operat- 
ing, controlling, or having any interest in common 
carriers by water or any vessel carrying freight or 
passengers operating through the Panama Canal or 
elsewhere in competition with such railroad or other 
carrier. This Act also vested in the Commission the 
authority to require the connection of rail and water 
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carriers where reasonably practicable; to establish 
through routes and maximum joint rates over rail 
and water lines; to establish maximum proportional 
railroad rates to and from ports; and to order any 
railway, entering into any arrangements with a car- 
rier by water operating from any port in the United 
States for handling through business between an 
interior point therein and a foreign country, to enter 
into similar arrangements with any or all steamship 
lines operating from that port to the same foreign 
country. 

There were two important measures affecting the 
railroads enacted on July 2, 1890, and on October 15, 
1914, respectively. The former was the Sherman 
Anti-Trust Law which made contracts, combinations 
in the form of a trust or otherwise, or conspiracies in 
restraint of interstate or foreign trade or commerce 
illegal. Many illegal combinations were dissolved 
after the enactment of this law. The Clayton Act 
forbade all corporations engaged in interstate com- 
merce to acquire stock of another such corporation 
where the competition might thereby be lessened, 
commerce restrained in any section, or a monopoly 
thereby created of any line of commerce. It was ex- 
pressly provided that the law should not apply to 
corporations purchasing such stock for investment 
purposes solely, nor be construed as prohibiting a 
carrier, through the acquisition of stock, from aiding 
in the construction of short branch lines, nor pre- 
vent the extension of its lines through acquisition of 
such stock where no substantial competition existed 
between the purchasing and selling corporations. 
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The Interstate Commerce Commission was vested 
with authority to compel compliance with those sec- 
tions of the Clayton Act applicable to common car- 
riers. 

Under the Act approved August 29, 1916, the 
President was empowered to take possession and 
assume control of any system or systems of trans- 
portation and to utilize them to the exclusion, as far 
as necessary, of all other traffic for the transporta- 
tion of troops, war material, and equipment, and 
for needful and desirable purposes connected with 
the prosecution of the war. Acting under the 
authority vested in him by this Act, the President 
on December 26, 1917, issued a proclamation assum- 
ing control of all systems of transportation located 
wholly or in part within the boundaries of the con- 
tinental United States, such control becoming ef- 
fective on December 28, 1917. 

World War Legislation.—On March 21, 1918, the 
Federal Control Act was signed by the President. 
This Act provided for the operation of the proper- 
ties of the carriers during the war and for a rea- 
sonable time thereafter, not exceeding 21 months 
from the date of the President’s proclamation of 
the exchange of ratifications of the treaty of peace, 
and for compensation for the use of their properties 
while under Federal Control. 

This legislation was designed only to meet the 
emergency conditions arising from the war and it 
was specifically provided therein that it was not to 
be construed as expressing the future policy of the 
Government concerning the ownership, control or 
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regulation of the carriers or the method or basis 
of their capitalization. With the war ended, it be- 
came incumbent upon Congress to enact the neces- 
sary legislation to bring about the return of the 
railroads to their original owners and many plans 
were brought forward, designed to accomplish this 
result. Among these may be mentioned the plans 
offered by the railway executives; by the security 
owners; by the railway brotherhoods, which, under 
the name of the Plumb Plan, advocated purchase of 
the railroads by the Government and operation by 
the employees; by the National Transportation Con- 
ference, representing a composite of the ideas of 
the various interests involved; by the Senate Inter- 
state Commerce Committee, known as the Cum- 
mins Bill; and by the Interstate Commerce Com- 
mission, known as the Esch Bill. 

On December 24, 1919, the President issued a 
proclamation relinquishing control and operation 
of the railroads, such relinquishment to be effective 
at 12.01 a. m. March 1, 1920. The approach of the 
termination of the period of Federal control empha- 
sized the necessity for immediate action by Con- 
gress. Asa result, the Senate passed the Cummins 
Bill and the House passed the Esch Bill, each with 
numerous changes and amendments. The Con- 
ferees of the Senate and House, after considering 
the two bills made their report, which was approved 
by both Houses and became a law on February 28, 
1920, upon being signed by the President. 
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Sec. 120-180. Summary of the Transportation Act, 
1920. 


Termination of Federal Control.—Under the pro- 
visions of the Act, Federal control* terminated at 
12:01 a. m., March 1, 1920, at which time the Presi- 
dent relinquished possession and control of all rail- 
roads and systems of transportation then under 
Federal control and discontinued Federal operation. 
Thereafter the President shall not have or exercise 
any of the powers conferred upon him by the Fed- 
eral Control Act relating to— 

(1) The use or operation of railroads or systems 
of transportation; 

(2) The control or supervision of the carriers 
owning or operating them, or of their business or 
affairs; 

(3) Their rates, fares, charges, classifications, 
regulations, or practices; 

(4) The purchase, construction, or other acqui- 
sition of transportation facilities on the inland, 
canal, or coastwise waterways, or (except in pur- 
suance of contracts entered into before the termina- 
tion of Federal control) of terminals, motive power, 
cars, or equipment, on or in connection with any 
railroad or system of transportation; } 

(5) The utilization or operation of canals; 

(6) The purchase of securities of carriers, ex- 
cept in pursuance of contracts entered into before 
the termination of Federal control, or as a neces- 


*“Federal control” in this Act means the possession, use, control 
and operation of railroads and systems of transportation taken over 
or assumed by the President under Section 1 of the Act of August 
29, 1916, or under the Federal Control Act. 
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sary or proper incident to the adjustment, settle- 
ment, liquidation and winding up of matters aris- 
ing out of Federal control; or 

(7) The use of the revolving fund created by the 
Act of March 21, 1918, or any of the additions 
thereto, made under such Act or by the Act of June 
30, 1919, for any of the purposes above stated, ex- 
cept in pursuance of contracts entered into before 
the termination of Federal control and for the set- 
tlement of matters arising out of it and except as 
provided in Section 202. 

The power conferred upon the President, under 
the Act of August 29, 1916, with respect to taking 
possession, assuming control and utilizing any sys- 
tem of transportation in time of war, is not affected 
by this Act. 

All transportation facilities on the inland, canal 
and coastwise waterways acquired by the United 
States under Section 6 of the Federal Control Act, 
except those constituting parts of railroads or 
transportation systems over which Federal control 
was assumed, are transferred to the Secretary of 
War, who shall operate or cause the same to be 
operated in accordance with the provisions of Sec- 
tion 201. 

Settlement of Matters Arising Out of Federal 
Control. aAs soon as practicable after the termina- 
tion of Federal control the President is directed to 
wind up all matters arising out of and incident to 
Federal control. In addition to other funds which 
are made available for the purpose, the sum of 
_ $200,000,000 is appropriated. 
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The President is also given the right, at all rea- 
sonable times until the affairs of Federal control 
are concluded, to inspect the property and records 
of all systems of transportation which were under 
Federal control at any time, if such action is neces- 
sary (1) to protect the interests of the United 
States; (2) to supervise matters being handled for 
the United States by agents of the carriers; or, (3) 
to secure information concerning matters arising 
during Federal control. Carriers are required to 
provide all reasonable facilities therefor and, upon 
request of the President, to furnish all necessary 
and proper information and reports compiled from 
the records kept during the period of Federal con- 
trol. They must also keep and continue such rec- 
ords and furnish like information and reports com- 
piled therefrom. 

Compensation of Carriers With Which No Con- 
tract Was Made.—Upon request of any carrier en- 
titled to just compensation under the Federal Con- 
trol Act, but with which no contract, fixing or waiv- 
ing compensation, has been made and which has 
made no waiver of compensation, the President 

(1) Shall pay it so much of the amount he may 
determine to be just compensation, as may be nec- | 
essary to meet corporate charges and expenses re- 
ferred to in paragraph (b) of Section 7 of the stand- 
ard contract between the United States and the car- 
riers, accruing during the period for which such 
carrier is entitled to just compensation under the 
Federal Control Act, and also the sums required for 
dividends; and 
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(2) May, in his discretion, pay it the whole or 
any part of the remainder of such estimated amount 
of just compensation. 

The acceptance, however, of any of the above 
benefits by a carrier shall not deprive it of the right 
to claim additional compensation, which unless 
agreed upon shall be ascertained as provided in Sec- 
tion 3 of the Federal Control Act, but shall consti- 
tute an acceptance of all its provisions as modified 
by this Act, and shall obligate the carrier to pay to 
the United States, with interest at the rate of 6 per 
centum per annum from a date or dates fixed in 
proceedings under Section 3 of the Federal Control 
Act, the amount by which the sums received on ac- 
count of such compensation under this section or 
otherwise exceed the sum found due in such pro- 
ceedings (Section 203). 

Reimbursement of Deficits During Federal Con- 
trol As soon as practicable after March 1, 1920, 
the Interstate Commerce Commission shall ascer- 
tain for every carrier, as defined in Section 204, for 
every month of the period of Federal control dur- 
ing which its system of transportation was not un- 
der Federal operation, its deficit in railway operat- 
ing income, if any, and its railway operating income, 
if any (called “Federal control return’), and the 
average of each, if any, for the three correspond- 
ing months of the test period* taken together 
(called “test period return’). 


*“Test period” means the three years ending June 30, 1917. 

+“Test period return” in the case of a carrier which operated its 
railroad or system of transportation for at least one year during, 
but not for the whole of, the test period, means its railway oper- 
' ating income, or the deficit therein for the corresponding month 
during the test period, or the average thereof for the corresponding 
months during the test period taken together, during which the 
carrier operated its railroad or system of transportation. 
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For every month of the period of Federal con- 
trol during which a carrier’s system was not under 
Federal! operation, the Commission shall ascertain: 

(1) The difference between its Federal control 
return, if a deficit, and its test period return, if a 
smaller deficit, or 

(2) The difference between its test period return, 
if an income, and its Federal control return, if a 
smaller income, or 

(3) The sum of its Federal control return, if a 
deficit, plus its test period return, if an income. 

The sum of such amounts shall be credited to 
the carrier. 

For every such month the Commission shall as- 
certain: 

(1) The difference between the carrier’s Fed- 
eral control return, if an income, and its test period 
return, if a smaller income, or 

(2) The difference between its test period re- 
turn, if a deficit, and its Federal control return, if 
a smaller deficit, or 

(3) The sum of its Federal control return, if an 
income, plus its test period return, if a deficit. 

The sum of such amounts shall be credited to the 
United States. 

If the sum of the amounts credited to the carrier 
exceeds the sum of the amounts credited to the 
United States, the difference shall be payable to the 
carrier. In the case of a carrier which operated its 
system for less than a year during, or for none of, 
the test period, the above computation shall not be 
used, but the carrier shall receive its deficit in oper- 
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ating income for that portion (as a whole) of the 
period of Federal control during which it operated 
its own system, 

Legal Proceedings Arising Out of Federal Con- 
trol.—Legal proceedings, based on causes arising 
out of Federal control, which prior to Federal con- 
trol could have been brought against the carrier, 
shall be brought against an agent designated by the 
President. Such proceedings may be instituted 
within periods of limitations prescribed by law but 
not later than two years after the passage of this 
Act, in any court which but for Federal control 
would have had jurisdiction of the cause of action 
had it arisen against the carrier. The procedure to 
be foliowed in serving process in connection with 
such proceedings is outlined in Section 206. 

Claims for reparation on account of damage 
caused by the collection or enforcement by or 
through the President during the period of Federal 
control of rates, classifications, regulations or prac- 
tices (including those applicable to interstate, for- 
eign, or intrastate traffic), which were unjust, un- 
reasonable, unjustly discriminatory or unduly or 
unreasonably prejudicial, or otherwise in violation 
of the Interstate Commerce Act, may be filed with 
the Commission within one year after the termina- 
tion of Federal control against the agent designated 
by the President. The Commission is given juris- 
diction to hear and decide such complaints, as pro- 
vided in the Interstate Commerce Act. All such 
actions and reparation claims pending at the ter- 
mination of Federal control shall not abate by rea- 
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son of such termination, but may be prosecuted to 
final judgment, substituting the agent designated 
by the President. Final judgments and awards 
shall be paid out of the revolving fund of $300,000,- 
000 created by Section 210. 

The period of Federal control shall not be com- 
puted as part of the periods of limitation in actions 
against carriers or in claims for reparation to the 
Commission for causes of action arising prior to 
Federal control. No execution or process other 
than on a judgment recovered by the United States 
against a carrier shall be levied upon the property 
of any carrier where the cause of action grew out 
of the possession, use, control or operation of any 
system of transportation by the President under 
Federal control. 

Refunding of Carriers’ Indebtedness to United 
States——As soon as practicable after the termina- 
tion of Federal control the President shall ascertain. 

(1) The amount of each carrier’s indebtedness 
to the United States at the termination of Federal 
control incurred for additions and betterments 
made during Federal control and properly charge- 
able to capital account, or otherwise incurred ; 

(2) The amount of indebtedness of the United © 
States to the carrier arising out of Federal control, 
which amount may be set off against class (1) so far 
as the President may deem wise; but only to the ex- 
tent permitted under any contract now or hereafter 
made between the carrier and the United States in 
respect to the matters of Federal control; or where 
no such contract exists, to the extent permitted un- 
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der paragraph (b) of Section 7 of the standard con- 
tract relative to deductions from compensation. 

The right of set-off shall not be exercised so as 
to prevent the carrier from having (1) the sums 
required for corporate charges and expenses re- 
ferred to in paragraph (b) of Section 7 of the stand- 
ard contract, accruing during Federal control, and 
(2) the sums required for dividends declared and 
paid during Federal control, including also a sum 
equal to that proportion of such last dividend which 
the period between its payment and the termination 
of Federal control bears to the last regular dividend 
period. Nor shall such right of set-off be exercised 
unless there shall have first been paid such addi- 
tional sums as may be necessary to provide the car- 
rier with working capital in an amount not less than 
one twenty-fourth of its operating expenses for the 
calendar year 1919. 

At the request of the carrier, any remaining in- 
debtedness to the United States in respect to such 
additions and betterments shall be funded for a 
period of ten years from the termination of Federal 
control or for a shorter period at the option of the 
carrier, with interest at the rate of six per centum 
per annum, payable semi-annually, subject to the 
right of the carrier to pay on any interest-payment 
day, the whole or any part of such indebtedness. A 
carrier obtaining the funding of such indebtedness 
shall give such security as the President may pre- 
scribe. 

If the President and any of the various carriers 
shall enter into an agreement for funding through 
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the medium of car trust certificates or otherwise, 
the indebtedness to the United States incurred for 
equipment ordered for the benefit of the carrier, 
such indebtedness so funded shall not be refundable 
under the above provisions. Any other indebtedness 
to the United States, which may exist after the set- 
tlement of accounts and which is then due, shall be 
evidenced by notes payable in one year from the 
termination of Federal control, or a shorter period, 
at the option of the carrier, with interest at the rate 
of six per centum per annum, and secured by such 
collateral security as the President may require. 

The President shall have the right to make such 
arrangements for extension of the time of payment 
of any bonds, notes or other securities, acquired 
under the provisions of this Act (Section 207), or of 
the Federal Control Act, or of the Act of November 
19, 1919, or for their exchange for other securities, 
or partly for cash and partly for securities as may 
be provided for in any agreement entered into by 
him or as may in his judgment seem desirable. 

By agreement with the President, carriers may 
issue notes or other evidences of indebtedness se- 
cured by equipment trust agreements, for equip- 
ment purchased during Federal control by or. 
through the President under Section 6 of the Fed- 
eral Control Act, and allocated to such carriers re- 
spectively. The carrier may issue such evidences 
of indebtedness pursuant to this section without the 
authorization or approval of any state or Federal 
authority, and without compliance with any state or 
Federal requirement as to notification. 
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Rates.—All rates, and all classifications, regula- 
tions and practices, changing, affecting or determin- 
ing any part of, or the aggregate of, rates, or the 
value of the service rendered, which on February 29, 
1920, are in effect on the lines of carriers subject to 
the Interstate Commerce Act, shall continue in force 
until thereafter changed by Federal or state author- 
ity, or pursuant to authority of law. Prior to Sep- 
tember 1, 1920, no such rate shall be reduced and no 
such classification, regulation or practice shall be 
changed so as to reduce any rate unless such reduc- 
tion or change is approved by the Commission. 

All divisions of joint rates in effect on February 
29, 1920, between the lines of carriers subject to the 
Interstate Commerce Act, shall continue in force 
until thereafter changed by mutual agreement be- 
tween the interested carriers or by state or Federal 
authorities. . 

Guaranty to Carriers After Termination of Fed- 
eral Control.—Under Section 209 of the Act, the 
United States guarantees to carriers, as therein de- 
fined, operating income as follows: 

(1) With respect to any carrier with which a 
contract (except a cooperative contract or waiver) 
fixing compensation has been made, that the rail- 
way operating income for the guaranty period, 
namely, the six months beginning March 1, 1920, as 
a whole, shall not be less than one-half the amount 
named as annual compensation, or where the con- 
tract fixed a lump sum for the whole period of Fed- 
eral operation, that the railway operating income 
for the guaranty period as a whole shall not be less 
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than an amount which shall bear the same propor- 
tion to the lump sum so fixed as six months bears to 
the number of months during which the carrier was 
under Federal operation, including in both cases the 
increases in such compensation provided for in Sec- 
tion 4 of the Federal Control Act; 


(2) With respect to any carrier entitled to just 
compensation under the Federal Control Act, with 
which such contract has not been made, that the 
railway operating income for the guaranty period 
as a whole shall not be less than one-half of the an- 
nual amount estimated by the President under the 
Federal Control Act, including the increases in such 
compensation provided for in Section 4 of that Act. 
If a carrier does not accept the President’s estimate 
and tries its remedy in the Court of Claims, in which 
proceeding it is determined that a larger or smaller 
annual amount is due, the guaranty shall be in- 
creased or decreased accordingly; 


(3) With respect to any carrier, whether or not 
entitled to just compensation under the Federal Con- 
trol Act, with which such a contract has not been ° 
made, and as to which no estimate of just compensa- 
tion is made by the President, and which in the test 
period sustained a deficit in railway operating in- 
come, the guaranty shall be the amount by which the 
deficit for the guaranty period as a whole exceeds 
one-half of its average annual deficit, plus an 
amount equal to one-half the annual sum fixed by 
the President under Section 4 of the Federal Con- 
trol Act; 
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(4) With respect to any carrier not entitled to 
just compensation under the Federal Control Act, 
which for the test period as a whole had an average 
annual railway operating income, that the guaranty 
shall be not less than one-half of the average annual 
railway operating income of such carrier during the 
test period. 

If for the guaranty period as a whole the rail- 
way operating income of any carrier entitled to a 
guaranty under (1), (2) or (4) above exceeds the 
minimum railway operating income guaranteed 
therein, or under (8) above exceeds one-half of the 
annual sum fixed by the President with respect to 
such carrier under Section 4 of the Federal Control 
Act, such carrier shall pay the amount of such ex- 
cess into the Treasury of the United States. Any 
carrier, however, may retain out of any such excess 
an amount necessary to enable it to pay its fixed 
charges accruing during the guaranty period. The 
definition of “railway operating income” and the 
details of its determination are contained in Section 
209. 

The Commission shall, as soon as practicable 
after the expiration of the guaranty period, ascer- 
tain and certify to the Secretary of the Treasury 
the amount necessary to make good the guaranty to 
each carrier. 

Upon application to the Commission, advances 
may be made to the carrier, during the guaranty 
period, not in excess of the estimated amount of the 
guaranty, to enable it to meet its fixed charges and 
operating expenses. 


340 RAILWAY TRANSPORTATION 


American Railway Express Company.—The con- 
tract of June 26, 1918, between the American Rail- 
way Express Company and the Director General of 
Railroads, as amended and continued by the agree- 
ment of November 21, 1918, in so far as it consti- 
tutes a guaranty on the part of the United States 
against a deficit in operating income, is to remain 
in full force and effect during the guaranty period, 
if the Company files with the Interstate Commerce 
Commission not later than March 15, 1920, a state- 
ment that it accepts all the provisions of subdivision 
(i) of Section 209 of the law. 

For the guaranty period, the American Railway 
Express Company shall pay to every carrier accept- 
ing the provisions of Section 209 regarding the guar- 
anty, 50.25 per cent of the gross revenue earned 
from all its express traffic on the carrier’s lines, and 
the carrier shall accept from the former such per- 
centage of the gross revenue as its compensation. 

In arriving at the gross revenue on through or 
joint express traffic, the method of dividing the 
revenue between the carriers shall be that agreed 
upon between the carriers and the express company 
with the approval of the Commission. 

If for the guaranty period the American Rail- 
way Express Company has no deficit in operating 
income, it shall pay the amount of its operating in- 
come for such period into the Treasury of the 
United States. 

Upon application of the American Railway Ex- 
press Company requesting during the guaranty 
period an advance of such sums, not exceeding the 
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estimated amount necessary to make good the guar- 
anty, as are necessary to enable it to meet its operat- 
ing expenses, the Commission may certify to the 
Secretary of the Treasury the amount of and times 
at which such advances shall be made. The Secre- 
tary is thereupon empowered to make such advances 
upon the execution by the Company of a contract 
with proper security, that upon final determination 
of the amount of the guaranty, the company will 
repay to the United States any amounts received 
from such advances in excess of the guaranty with 
interest at the rate of 6 per centum per annum from 
the time such excess was paid. 

New Loans to Railways.—During the period of 
transition immediately following the termination 
of Federal control, any carrier may at any time 
after the passage of this Act and before the expira- 
tion of two years after the termination of Federal 
control apply to the Commission for a loan from the 
United States, stating (1) the amount of and pur- 
pose of the loan and the uses to which it will be 
applied, (2) the term for which desired, (3) the pres- 
ent and prospective ability of the applicant to repay 
the loan and meet the requirements of its obliga- 
tions in that regard, (4) the character and value of 
the security offered, and (5) the extent to which the 
public convenience and necessity will be served. The 
application must be accompanied by the other data 
called for in Section 210. 

If it is found that the making of the proposed 
loan or any part thereof by the United States is nec- 
essary to enable the applicant to properly meet the 
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transportation needs of the public and that the pros- 
pective earning power and the character and value 
of the security offered are sufficient to furnish rea- 
sonable assurance of the ability to repay the loan 
within the time fixed and to meet its other obliga- 
tions in connection with the loan, the Commission 
may certify its findings of fact and its reeommenda- 
tions to the Secretary of the Treasury as to the 
amount of the loan which is to be made, the time, 
not exceeding five years from the making thereof, 
within which it is to be repaid, the character of the 
security offered, and the terms and conditions of the 
loan. The Secretary of the Treasury is authorized 
at any time before the expiration of 26 months after 
the termination of Federal control to make a loan 
not exceeding the maximum amount recommended 
in the certificate, out of any moneys in the revolv- 
ing fund of $300,000,000 provided for by Section 210. 
Such loans shall bear interest at the rate of 6 per 
centum per annum and be placed to the credit of the 
revolving fund. The Secretary of the Treasury 
shall prescribe the time, not exceeding five years 
from the making thereof, within which such loan is 
to be repaid, the security which is to be taken there- 
for, the terms and conditions of the loan, and the 
form of the obligation to be entered into. 

A carrier may issue evidences of indebtedness to 
the United States pursuant to the provisions of Sec- 
tion 210, without the authorization or approval of 
any state or Federal authority and without compli- 
ance with any state or Federal requirement as to 
notification. 


STATE AND FEDERAL REGULATION 343 


Disputes Between Carriers and Their Employees 
and Subordinate Officials ——The law provides that it 
shall be the duty of all carriers, as defined in Sec- 
tion 800, and their officers, employees and agents to 
exert every reasonable effort and adopt every avail- 
able means to avoid any interruption to the opera- 
tion of any carrier growing out of any dispute be- 
tween the carrier and the employees or subordinate 
officials thereof. All such disputes are to be con- 
sidered and, if possible, decided in conference be- 
tween representatives designated and authorized so 
to confer by the carriers or the employees or subor- 
dinate officials thereof directly interested in the 
dispute. 

As a means of effecting settlement of such dis- 
putes, the law further provides that Railroad 
Boards of Labor Adjustment may be established by 
agreement between carriers and their employees or 
subordinate officials or organizations thereof. Each 
such Adjustment Board is to receive for hearing and 
decide disputes involving only grievances, rules, or 
working conditions, not decided in conference, as 
provided above, between the carrier and its em- 
ployees or subordinate officials, who are, or any or- 
ganization thereof which is, represented upon any 
such Adjustment Board. 

Disputes may be brought before the Adjustment 
Board upon 

(1) The application of the chief executive of any 
carrier or organization of employees or subordinate 
officials whose members are directly interested in 
the dispute, 
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(2) A written petition signed by at least one hun- 
dred unorganized employees or subordinate officials 
directly interested in the dispute, 

(3) The Adjustment Board’s own motion, or 

(4) The request of the Labor Board, whenever 
such Board is of the opinion that the dispute is 
likely to substantially interrupt commerce. 


United States Railroad Labor Board.—As a fur- 
ther means of settling disputes, a board is created 
to be known as the Railroad Labor Board, to be com- 
posed of nine members selected as follows: 

(1) Three members representing employees and 
subordinate officials, to be appointed by the Presi- 
dent with the consent of the Senate, from not less 
than six nominees offered by such employees; 

(2) Three members representing the carriers, to 
be appointed by the President with the consent of 
the Senate, from not less than six nominees offered 
by the carriers; and 

(3) Three members representing the public, to 
be appointed directly by the President with the con- 
sent of the Senate. 


Any member of the Labor Board who, during his 
term of office, is an active member or in the employ 
of or holds any office in any organization of em- 
ployees or subordinate officials or any carrier, or 
who owns any stocks or bonds thereof, or who is 
pecuniarily interested therein, is ineligible for mem- 
bership upon the Board. No member, however, is 
required to relinquish honorary membership in, or 
his rights in any insurance or pension or other ben- 
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efit fund maintained by any organization of em- 
ployees or subordinate officials or by a carrier. 

The Labor Board is empowered to hear and de- 
cide disputes involving grievances, rules, or working 
conditions, upon certification to it by any Adjust- 
ment Board that in its opinion it has failed or will 
fail to reach a decision within a reasonable time, or 
in respect of which the Labor Board determines that 
any Adjustment Board has so failed or is not using 
due diligence in its consideration thereof. 

Where an appropriate Adjustment Board is not 
organized the Labor Board shall receive for hearing 
and decide disputes involving grievances, rules, or 
working conditions which are not decided by confer- 
ence between the carriers, their employees, or subor- 
dinate officials, and which such Adjustment Board 
would be required to receive for hearing and deci- 
sion. It shall also receive for hearing and decide 
disputes with respect to wages or salaries not de- 
cided by conference between carriers, their em- 
ployees or subordinate officials. 

The Labor Board shall for these purposes act 
upon 

(1) The application of the chief executive of any 
carrier or organization of employees or subordinate 
officials whose members are directly interested in 
the dispute, 

(2) A written petition signed by not less than 
one hundred ynorganized employees or subordinate 
officials directly interested in the dispute, or 

(3) Its own motion, if it is of the opinion that the 
dispute is likely to substantially interrupt commerce. 
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The Labor Board may also, upon its own motion, 
within ten days after a decision has been reached 
suspend the operation of such decision if it is of the 
opinion that it involves such an increase in wages or 
salaries as will be likely to necessitate a substantial 
readjustment of the rates of any carrier, and it may 
affirm or modify such suspended decision. 

Decisions of the Labor Board shall require the 
concurrence of at least five of the nine members, 
and in cases of decisions regarding wages or sala- 
ries, at least one of the representatives of the public 
must concur in the decision. Broad powers are 
vested in the Labor Board with respect to compell- 
ing the attendance of witnesses, production of 
books, documents, etc., and if it has reason to believe 
that any of its decisions or the decisions of an Ad- 
justment Board are violated by a carrier or its 
employees, subordinate officials or any organization 
thereof, it may, after due notice and hearing to all 
persons directly interested in such violation, deter- 
mine whether in its opinion such violation has oc- 
curred, and make public its decision in such manner 
as it may determine. No penalty is provided for 
the violation of a decision of the Labor Board. 

Prior to September 1, 1920, each carrier is re- 
quired, under penalty, to pay to each of its employees 
or subordinate officials wages or salaries at a rate 
not less than that fixed by any agency, or railway 
board of adjustment in connection therewith, estab- 
lished for executing the powers granted the Presi- 
dent under the Federal Control Act, in effect upon 
the termination of Federal control. 
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Amendments to the Interstate Commerce Act. 


The Transportation Act, 1920, makes many 
changes in the Interstate Commerce Act, the most 
important of which are outlined below. For the de- 
tails of these changes, the reader is referred to Sec- 
tions 400-502 of the law. 


Rates.—The Commission is directed to establish 
rates which will be adequate to provide the carriers 
as a whole, either in the entire country or in rate 
groups or territories to be established by the Com- 
mission, with an aggregate annual net railway oper- 
ating income equal as nearly as may be to a fair 
return upon the aggregate value of the railway 
property of such carriers held for and used in the 
service of transportation. The Commission is re- 
quired, from time to time, to determine and publish 
the aggregate value of the property of the carriers 
and to determine what constitutes a fair return 
upon such property, except that for the two years 
beginning March 1, 1920, it is directed to take as 
such fair return a sum equal to 514 per centum of 
such aggregate value. It may, in its discretion, 
however, add not more than one-half of one per 
centum of such aggregate value to make provision 
for improvements, betterments or equipment 
chargeable to capital account. For the purpose of 
determining the aggregate value of the carriers’ 
property the Commission is directed to give to the 
property investment accounts, only that considera- 
tion to which they are entitled in establishing values 


for rate-making purposes. 
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If any carrier earns in any one year a net rail- 
way operating income in excess of 6 per centum of 
the value of the railway property held for and used 
by it in the service of transportation, one-half of 
such excess shall be placed in a reserve fund main- 
tained by such carrier, until it equals 5 per centum 
of the value of the property, and the remainder paid 
to the Commission for the purpose of maintaining 
a general contingent fund. When a carrier’s re- 
serve fund equals 5 per centum of the value of its 
railway property, the portion of its excess income, 
which it is permitted to retain, may be used for any 
lawful purpose. The general contingent fund re- 
ferred to above is to be used to make loans to car- 
riers to meet expenditures for capital account and 
for other purposes described in the law. 

Whenever the Commission finds that any rate, 
fare, charge, classification, regulation, or practice 
causes any undue or unreasonable advantage, pref- 
erence, or prejudice as between persons or localities 
in intrastate commerce, or in interstate or foreign 
commerce, or any undue, unreasonable, or unjust 
discrimination against interstate or foreign com- 
merce, it shall prescribe the rate, fare, or charge and 
the classification, regulation, or practice in such 
manner as in its judgment will remove such ad- 
vantage, preference, prejudice, or discrimination. 

The Commission is authorized to establish just, 
reasonable, and equitable divisions of joint rates 
where it finds that existing divisions are unjust, un- 
reasonable, inequitable, or unduly preferential or 
prejudicial as between the carriers who are parties 
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thereto. While the Commission is empowered to 
prescribe maximum or minimum, or maximum and 
minimum rates, fares and charges, it is limited to 
prescribing maximum rates for through routes in 
cases where one of the carriers is a water line. 

A further amendment to the Interstate Com- 
merce Act provides that if any hearing with respect 
to rates, classifications, regulations, or practices can 
not be concluded within the period of suspension 
provided in Section 15 of the Interstate Commerce 
Act, as amended, the Commission may extend the 
time of suspension for a further period not exceed- 
ing thirty days, upon the expiration of which the 
proposed changes shall become effective as of the 
end of such period, provided the proceeding has not 
been concluded and an order made at the expira- 
tion of such thirty days. In the case of a proposed 
increase in freight rates the Commission may re- 
quire that accurate account be kept of all amounts 
received by reason of such increase, and upon com- 
pletion of the hearing, may require that such 
amounts as are found to be excessive shall be re- 
funded to shippers. 

Section 418 of the law contains other amend- 
ments to Section 15 of the Interstate Commerce Act 
pertaining to through routes of water carriers, 
transportation of live stock, etc. 

Consolidations, Mergers, and Pooling.—Acquisi- 
tion by one carrier of the control of another by 
lease or by purchase of stock or in any other man- 
ner not involving the consolidation of such carriers 
into a single system for ownership and operation, is 
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authorized upon approval by the Commission. Sub- 
ject to the limitations set forth in Section 407 of the 
law, the Commission is directed to prepare and 
adopt a plan for the consolidation of the railway 
properties of the continental United States into a 
limited number of systems. Voluntary consolida- 
tions or mergers, which are in harmony with the plan 
as adopted, are permitted, subject to the approval 
of the Commission and to the requirement that the 
capital ‘of the consolidated corporation shall not 
exceed the value of the consolidated properties as 
determined by the Commission. Division of traffic 
or earnings may be permitted by the Commission if, 
in its opinion, it will be in the interest of better serv- 
ice to the public, or economy in operation, and will 
not unduly restrain competition. 


Joint Use of Terminals.—The Commission is em- 
powered in its discretion to require the joint or com- 
mon use of terminals, including main-line track or 
tracks for a reasonable distance outside of such ter- 
minals upon such terms as the carriers may agree 
upon, or, in the event of their disagreement, as it 
may find to be just and reasonable. 


Construction and Abandonment of Lines of Rail- 
roads.—After ninety days from the effective date of 
the law, no carrier by railroad is permitted to under- 
take the extension of its lines or the construction of 
new lines, without having first obtained from the 
Commission a certificate that public convenience and 
necessity require such extension or construction. 
A certificate is likewise required before a carrier 
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shall acquire or operate any line of railroad or ex- 
tension thereof, or engage in transportation over 
or by means of such additional or extended line, or 
abandon all or any portion of a line of railroad or 
the operation thereof. The authority of the Com- 
mission, as outlined above, does not extend to the 
construction or abandonment of spur, industrial, 
team, switching, or side tracks, located wholly 
within one state, or of street, suburban, or interur- 
ban electric railways, which are not operated as a 
part or parts of a general steam railroad system of 
transportation. 


Security Issues —The Commission is given power 
to regulate the issue of securities by railroad car- 
riers. After 120 days from the effective date of the 
Transportation Act, 1920, no carrier is permitted to 
issue any stocks, bonds, or other securities or to 
assume any obligation or liability with respect to the 
securities of any other person, natural or artificial, 
without the approval of the Commission. This pro- 
vision does not apply to notes maturing not more 
than two years after the date thereof, and aggre- 
gating (together with all other outstanding notes 
of a maturity of two years or less) not more than 5 
per centum of the par value of the securities of the 
carrier then outstanding, or in the case of securities | 
having no par value, the fair market value as of the 
date of issue. 


Routing of Traffic. — Whenever property is 
diverted or delivered by one carrier to another car- 
rier contrary to routing instructions in the bill of 
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lading, such carriers are made liable to the carrier 
thus deprived of its right to participate in the haul 
of the property, for the total amount of the rate or 
charge it would have received had it participated in 
the haul. This provision does not apply where the 
diversion or delivery was in compliance with a law- 
ful order of the Commission; and in cases where the 
carrier to which the property was diverted had no 
notice by bill of lading, waybill, or otherwise, of the 
routing instructions, such carrier shall not be liable. 

With respect to traffic not routed by the shipper, 
whenever the public interest and a fair distribution 
of the traffic so require, the Commission may direct 
the route which such traffic shall take after it ar- 
rives at terminus of one carrier or at a junction 
point with another carrier, and is to be delivered to 
another carrier. 


Nondiscrimination. — The provisions of Section 
404 of the Interstate Commerce Act, which prohibits 
discriminations on the part of common carriers, 
with respect to charges made for service rendered in 
the transportation of passengers or property, are 
made applicable to the transmission of intelligence. 
As a means of preventing unjust discrimination, all 
carriers by railroad, on or after July 1, 1920, are 
prohibited from relinquishing possession at destina- 
tion of freight transported by them, until all rates 
and charges have been paid, except under such rules 
and regulations as the Commission may prescribe. 

Long and Short Haul.—The long and short haul 
provisions of Section 4 of the Interstate Commerce 
Act are amended so as to provide that the Commis- 
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sion shall not permit the establishment of any charge 
to or from the more distant point that is not reascn- 
ably compensatory for the service performed. If a 
circuitous route is permitted to maintain higher 
rates to or from intermediate points on its line, in 
order to meet the charges of a more direct line to or 
from competitive points, such permission shall not 
include intermediate points as to which the haul of 
the circuitous route is not longer than that of the 
direct line or route between the competitive points. 


Car Service.—An amendment to Section 1 of the 
Interstate Commerce Act places within the jurisdic- 
tion of the Commission the use, control, and supply, 
as well as the movement, distribution, exchange and 
interchange of locomotives, cars and other vehicles 
used in the transportation of property, including 
special types of equipment, as, for example, refriger- 
ator cars, and the supply of trains. Carriers by rail 
are required, under penalty, to make just and rea- 
sonable distribution of cars for the transportation of 
coal among the coal mines served by them, and in 
time of car shortage are required to maintain and 
apply just and reasonable ratings of such mines and 
to count each car furnished to or used by any such 
mine for transportation of coal. 


Increase of Membership of Commission. — The 
membership of the Commission is increased from 
nine to eleven members and their salaries are in- 
creased from $10,000 to $12,000 per annum. The sal- 
ary of the secretary of the Commission is increased 
from $5,000 to $7,500 per annum. 
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Interlocking Directorates.—The effective date of 
Section 10 of the Clayton Anti-Trust Act, prohibit- 
ing common directors of carriers and of corpora- 
tions from which they purchase supplies, is extended 
until January 1, 1921. This extension, however, does 
not apply to any corporation organized after Janu- 
ary 12, 1918. 

After December 31, 1921, all persons are pro- 
hibited from being officers or directors of more than 
one carrier without the consent of the Commission. 


CHAPTER III 


CONCLUSION 


Sec. 131. Summary 


The reader has reached with this chapter the last 
few pages of the book. In the material that has been 
placed before him an attempt has been made to cover 
in a general way some of the history, the problems 
and the legislation that has been a part of the de- 
velopment of the railroad in the United States. The 
impression that should be gained from the perusal 
of this array of facts is that the railroad is a great 
economic force, an organization well planned and 
equipped, doing an enormous work; rendering a 
service difficult to compute in dollars and cents, and 
confronted by problems of unusual difficulty in the 
fields of engineering, operation and regulation. The 
solution of these problems requires a spirit of toler- 
ance, an attitude of fairness, and a willingness to 
look the facts in the face, and to base the decision 
upon a just interpretation of their meaning. 

The development of the railroad in America has 
been markedly different from that in Kurope. Here 
the frontier has been extended toward the west, new 
territory settled, and new towns built through the 
medium of the railroad. The turnpike and the canal, 
except in a few instances in the middle States, were 
preceded by the railroad, and after 1850 the canal 
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became a feeder to the railroad rather than a com- 
petitor. In Europe roadways were constructed and 
canals built long before the railroad came into exist- 
ence, and the slow development of the railway in 
Europe was in a large degree due to the presence of 
admirable facilities of transportation that met the 
commercial requirements of the time fairly well. The 
vast resources in the Ohio and Mississippi valleys 
afforded a real economic basis for the rapid exten- 
sion of the railroad, and the increase of production 
everywhere compelled expansion of the facilities by 
the railways as a means of transportation. 

The history of the railway has been one of ad- 
justment. In the earlier days the government did 
not count for much. Pioneers built roads, and the 
State was not asked for favors, until the internal 
improvement period of the 30s and ’40s. The roads 
were at first short lines. These afterwards were 
brought together into a large organization and 
formed into a system later on. From the point of 
view of the track and right-of-way, an evolution has 
taken place quite as marked as in the development 
of traffic. From the wooden strips nailed to stringers 
to the T-rail in its present form is a great advance. 
The working out of locomotives with immense trac- 
tion power from the mere toy engines of the earlier 
day required ingenuity, skill and science, and great 
shops to make this possible. The railroad passed 
from a mere local concern to a national one, from a 
group of roads with small mileage to a great consoli- 
dated system, extending over a large territory. From 
mere competitors in the same territory, the short 
lines have come to be integral parts of a great organ- 


CONCLUSION 357 


ization which controls the entire transportation fa- 
cilities of a great district. The government helped 
this development through its land grant policy, and 
in later years when the roads had created a new em- 
pire, peopled it and made it an economic factor, they 
reaped their reward in the high prices of the lands 
that had been turned over to them as government 
subsidies. 

This concentration of railroad organization was 
not accomplished in a single decade, but it required 
many years. The pooling question of 1870, follow- 
ing sharply upon the rate wars of the same period, 
was an attempt to solve some of the difficulties that 
arose from excessive competition. The failure on 
the part of the railways to recognize the place that 
they held in the egonomic organization made the 
question a national one, which found its way into 
the legislatures of the various States, and attempts 
were made to compel the railroads by law to do what 
the legislatures regarded as essential to the welfare 
of the commonwealths. Complications arose imme- 
diately through the conflicting legislation of the 
different States and the inability to secure uni- 
formity of action. The matter, therefore, found its 
way into Congress, and out of this came the inter- 
state commerce act. Hard upon the legislation of 
1887 came the anti-trust act of 1890, which by the 
interpretation of the courts was made to apply to 
railroads as well as to combinations. These two acts, 
however, were important steps in the development 
of the history of railroad regulation by government. 
They marked a forward movement toward uni- 
formity of legislation. Perhaps the highest point 
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in the history of government regulation was reached 
in the enactment of the Hepburn bill in 1906. This 
act when coupled with the interstate commerce act 
involved greater interests in scope and magnitude 
than did the earlier bill of 1887. While the Hepburn 
act was opposed by the railroads of the country, 
nevertheless the arousal of public opinion was so 
great that the bill was passed without any consider- 
able difficulty. 


Sec. 182. The Trend of Court Decisions 


The trend of court decisions, up to 1900, had been 
practically toward the breakdown of the regulation 
under the interstate commerce act. The anti-trust 
act of 1890 was limited in its scope by a number of 
decisions, and the arousing of public opinion re- 
ferred to above was largely due to the reaction that 
came from this restriction of legislative power. As 
already shown, the bill of 1906 extended the prin- 
ciple of detailed governmental supervision. The 
courts, however, through it all have maintained the 
right of judicial review, and subordinated the law- 
making branch to the law-interpreting branch. It 
has not yet been determined whether the legislature 
is to be subordinated to the court. While it is true 
that the courts have maintained the property rights 
of individuals, it should be always remembered that 
the larger public interests must be kept clearly be- 
fore the government, whether legislative, judicial or 
executive. An English authority said: 

‘‘Regulation may be legislative, judicial, execu- 
tive, or, as usually happens in practice, a combina- 
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tion of all three. But we may notice that, as Mr. 
Adams points out, in Anglo-Saxon countries it is 
the Legislature and the Judicature that are predom- 
inant; whereas in a country like France, which 
though a democracy is bureaucratically organized, it 
is executive regulation that is most important. Now, 
the capacity of the legislature to regulate is strictly 
limited; it can lay down general rules; it can, so to 
speak, provide a framework, but it cannot decide 
ad hoe how to fit into that framework the innumer- 
able questions that come up for practical decision 
day by day. 

““The capacity of the law courts to regulate is 
even more strictly limited. For not only is it con- 
fined within the precise limits of the jurisdiction ex- 
pressly conferred upon it by the Legislature, but 
further, by the necessity of the case, a court of law 
can only decide the particular case brought before 
it; a hundred other cases, equally important in prin- 
ciple, and perhaps more important in practice, may 
never be brought before it at all. Even if the court 
had decided all the principles, it has no machinery to 
secure their application to any other case than the 
one particular case on which judgment was given. 
There was a case decided thirty years ago by our 
Railroad Commission, the principle of which, had it 
been generally applied throughout the country, 
would have revolutionized the whole carrying busi- 
ness of Great Britain. It has not been so applied, to 
the great advantage, in my judgment, of English 
trade. Further, the great bulk of the cases which 
make up the practical work of a railroad: ‘What is 
a reasonable rate, having regard to all the circum- 
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stances, present and prospective, of the case? Would 
it be reasonable to run a new train or to take off an 
old one? Would it be reasonable to open a new sta- 
tion, to extend the area of free cartage, and the like?’ 
—all these are questions of discretion, of commercial 
instinct. They can only be answered with a ‘Prob- 
ably on the whole,’ not with a categorical ‘Yes’ or 
‘No,’ and they are absolutely unsuitable for deter- 
mination by the positive methods of the law court 
with its precisely defined issues, its sworn evidence, 
and its rigorous exclusion of what, while the lawyer 
described it as irrelevant, is often precisely the class 
of consideration which would determine one way or 
other the decision of the practical man of business. 

‘*Tt seems to me, therefore, that both in England 
and in America we must expect to see in the near 
future a considerable development of executive gov- 
ernment control over railroads. 


Sec. 183. Probable Executive Control 


“‘This is not the place to discuss in detail the 
form that control should take, but one or two general 
observations seem worth making. The leading ex- 
ample of executive control is France; in that country 
the system is worked out with all the French neat- 
ness and all the French logic. But it is impossible 
to imagine the French principle being transplanted 
here. For one thing, the whole French railroad 
finance rests upon the guarantee of the government. 
The French government pays, or at least is liable to 
pay, the piper, and has, therefore, the right to call 
the tune. The English government has not paid, and 
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does not propose to pay, and its claim to eall the tune 
is therefore much less. Morally the French govern- 
ment has a right—so far at least as the railroad 
shareholders are concerned—to call on a French 
company to carry workmen at a loss; morally, in my 
judgment at least, the English government has no 
such right. But there is a further objection to the 
French system: the officers of the French companies 
have on their own responsibility to form their own 
decisions, and then the officers of the French 
government have, also on their own responsi- 
bility, to decide whether the decision of the com- 
pany’s officer shall be allowed to take effect or 
not. The company’s officer has the most knowl- 
edge and the most interest in deciding rightly, 
but the government official has the supreme power. 
The system has worked, largely, I think, be- 
cause the principal officers of the companies have 
been trained as government servants in one or other 
of the great Engineering Corps, des Mines or des 
Ponts et Chaussées. But it is vicious in principle, 
and in any case would not bear transplanting. 
‘‘What we need is a system under which the re- 
sponsibility rests, as at present, with a single man 
(let us call him the general manager), and he does 
what he on the whole decides to be best, subject, 
however, to this: that if he does what no reasonable 
man could do, or refuses to do what any reasonable 
man would do, there shall be a power behind to re- 
strain, or, as the case may be, to compel him. And 
that power may, I think, safely be simply the Minis- 
ter—let us call him the President of the Board of 
Trade. For, be it observed, the question for him is 
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not the exceedingly difficult and complicated ques- 
tion, ‘What is best to be done?’ but the quite simple 
question, ‘Is the decision come to, which I am asked 
to reverse, so obviously wrong that no reasonable 
man could honestly make it?’ 


Sec. 1384. Advisory Bodies 


‘‘And even this comparatively simple question 
the President would not be expected to decide un- 
aided. He will need competent advisory bodies. 
Railroad history shows two such bodies that have 
been eminently successful,—the Prussian State Rail- 
way Councils and the Massachusetts Railroad Com- 
mission. Wholly unlike in most respects, they are 
yet alike in this: their proceedings are public, their 
conclusions are published, and those conclusions 
have no mandatory force whatever. And it is to 
these causes that, in my judgment, their success, 
which is undeniable, is mainly due. Let me describe 
both bodies a little more at length. 

‘‘There are in Prussia a number (about ten I 
think) of District Railway Councils, and there is also 
one National Council; they consist of a certain num- 
ber of representative traders, manufacturers, agri- 
culturists, and the like, together with a certain num- 
ber of government nominees; and the railroad of- 
ficials concerned take part in their proceedings, but 
without votes. The Councils meet three or four 
times a year, their agenda paper is prepared_and cir- 
culated in advance, and all proposed changes of gen- 
eral interest, whether in rates or in service, are 
brought before them, from the railroad side or the 
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public side, as the case may be. The decision of the 
Council is then available for information of the Min- 
ister and his subordinates, but, as has been said, it 
binds nobody. 

“The Massachusetts Railroad Commission is a 
body of three persons, usually one lawyer, one engi- 
neer, and one man of business, appointed for a term 
of years by the governor of the State. Originally the 
powers of this commission were confined to the ex- 
pression of opinion. If a trade, or a locality, or in- 
deed a single individual, thought he was being treat- 
ed badly by a Massachusetts railroad, he could com- 
plain to the commission; his complaint was heard in 
public; the answer of the railroad company was 
made there and then; and thereu7on the commission- 
ers expressed their reasoned opinion. The system 
has existed now for more than thirty years, and it is 
safe to say that, with negligible exceptions, if the 
commission expresses the opinion that the railroad 
is in the right, the applicant accepts it; if the commis- 
sion says that the applicant has a real grievance, the 
railroad promptly redresses it on the lines which the 
commissioner’s opinion has indicated. The success 
of the commission in gaining the confidence of both 
sides has been so great that of late years its powers 
have been extended, and it has been given, for ex- 
ample, authority to control the issue of new capital 
and the construction of new lines. But on the ques- 
tion with which we are especially concerned here, 
the conduct of existing railroad companies as public 
servants, it can still do nothing but express an 
opinion; and it may be added that the commission 
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itself has more than once objected to any extension 
of that power.’’* 
[Note.—England now has a Minister of Railways.] 


Sec. 135. Efforts Toward Betterment 


Reference has already been made to the potential 
power of public opinion, and what it secured in the 
United States at the time of the passage of the Hep- 
burn act of 1906. It is certain that no considerable 
regulation of the railway can be possible unless there 
is a very clear understanding on the part of the pub- 
lic as to what is desired and what should be done rel- 
atively to the regulation of railway companies in the 
carrying of traffic. Some progress in this direction 
has already been made. The investor has a greater 
safety in the holding of railway bonds, and even in 
the purchase of stock, than he ever has had before. 
This is due in a measure to a number of things. In 
the first place, the railway corporations have steadily 
moved toward more thorough equipment, better 
track facilities, and a closer adherence to the prin- 
ciple of making proper charges to capital account. 
In the second place, the shipper now receives a con- 
sideration which in the days of the Granger legis- 
lation was entirely denied him. Personal discrimi- 
nation has, in the main, disappeared, and while there 
is occasional place discrimination, yet the railways 
are asking for rates based upon a more reasonable in- 
terpretation of service than has ever been the case 
before. From the point of view of the public, the 
railways are attempting to meet their demands as 


* Acworth, W. M., The Relation of the Railroads te the State, Address 
before the British Association, 
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quickly as possible, and in a spirit of greater kindli- 
ness and more accommodation. Turning to the mat- 
ter of employees, we find that the railways have 
adopted better facilities for the comfort of em- 
ployees, and are taking more care of them in every 
way, protecting them from the severity of the 
weather and the difficulties of the service, and trying 
to give them a larger interest and more opportuni- 
ties to grow in the service of the company. The ex- 
istence of tax commissions in some of the States, to- 
gether with attempts under public direction to value 
the railway properties, have given to the public a 
clearer conception of the amounts of money invest- 
ed in railway enterprises and the cost of operating 
the great systems. Railway managers have also at- 
tempted to discipline their organizations through 
the use of statistical knowledge, and where this has 
been done it has been possible to secure a more com- 
prehensive idea of the actual performances of oper- 
ation, of the difficulties associated with it, and the 
real needs both of the railways and the public. 
Looked at in these earlier days of the twentieth 
century, railways are putting forth every effort to 
better their properties. Larger locomotives are 
being used, better equipment, the heaviest of rails, 
the strongest of bridges, and in fact everything that 
science and mechanical ingenuity can devise are now 
being utilized by the railway companies for the bet- 
terment of their service. The limit, however, of lo- 
comotive size, of car equipment, and of speed of train 
has been practically reached, and while the popu- 
lation increases at a comparatively slow rate, never- 
theless, the transportation needs and demands of the 
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country grow at an appalling rate. The future, 
therefore, would seem to call for extended increase 
of railway facilities which cannot be met simply by 
the increase in the size of locomotives and ears, but 
which must be met by further construction, more 
railroads, larger terminals, and a marked develop- 
ment of railroad property. From the point of view 
of the State the problem will become increasingly 
great, and the matter of regulation which has just 
been entered upon with some degree of earnestness 
will never grow smaller, but rather will become more 
and more complicated with the passage of the years. 
Adherence to sound principles, listening to the evi- 
dence of facts, and a clear appreciation of the prob- 
lems. Just how far have we gone in this direction 
in the United States is difficult to say. The Inter- 
state Commerce Commission has always been con- 
fronted by lack of facts and the reluctance of the 
railroads to supply them. This difficulty has been 
met in the main by the requirements of the law re- 
lating to reports and publicity of accounts. Like the 
courts the commission passes upon one case and it 
requires time and constant vigilance to meet the de- 
mands of shippers for a hearing regarding their 
grievanees. In the past railroad companies have not 
moved faster than public opinion forced them to in 
the matter of changes of rates or conditions of mov- 
ing traffic. While the suggestions of Mr. Aeworth 
have great value they are only a half statement of 
the difficulty. First there is laek of facts to base a 
decision upon. Second, there is lacking a willing- 
ness to accept an interpretation that applies to rates 
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especially unless backed by authority. In large mat- 
ters of improvements the railroads have shown a 
generous inclination to meet new demands, but in 
the personal questions of the individual shippers, 
who in the aggregate constitute a large body, there 
is a tendency to ignore his requests. It is at this 
point in the problem that the commissions with their 
experts enter. 


Sec. 136. Regulation versus Ownership 


In America the feeling is that the problem can be 
worked out through the medium of regulation rather 
than government ownership. While tried in other 
countries the ownership of railways in America en- 
tails such vast sums and such elaborate organization 
that it is almost inconceivable, when it is remem- 
bered that the receipts of the Pennsylvania Railroad 
alone are more than half those of the Prussian State 
roads. The position of those advocating such a re- 
markable change is largely personal. Some taxpay- 
ers declare their taxes would be less if the railroad 
surplus were used to meet public expenses; shippers, 
too, thought that nationalization would relieve them 
of their special disadvantages; and railway workers 
feel that their position would be greatly improved if 
they had the State for their employer. In each of 
these instances, while government ownership has 
modified the situation, it has brought a new crop of 
problems found in hard and fast rates, declining 
efficiency because improvements are held back in 
order to maintain or increase the surplus and the 
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development of a large political factor in the man- 
agement of the roads because of the political power 
of employes. In other words the railway system of 
the country ‘‘would operate like a government in- 
stead of a commercial enterprise’’ which is, to say 
the least, of doubtful advantage. Where tried gov- 
ernment ownership has developed excessive central- 
ization, leading to an abnormal amount of red tape, 
large staffs, and a lack of initiative and a a sense of 
responsibility among the men at the heads of depart- 
ments.* 

However, the fact remains that some public con- 
trol is necessary and the right to such control hav- 
ing been maintained by the courts, the real problem 
centers about the query what is a reasonable rate. 
It may be said as fundamental that the public is en- 
titled to a fair share of the results of earnings 
(through charging of rates) made by the railroads 
since they are important contributors to railroad 
development. Arbitrary rate control by a commis- 
sion has practically been given over, but doubt as to 
the double functions of the commission both as an 
executive body and a court has led to the sugges- 
tion that a court be created to try cases of disputes 
arising from the decisions of the commission. This 
appears to be the next step in regulation while seem- © 
ing to bear out the statement of government owner- 
ship advocates, that regulation means the piling up 
of administrative machinery as elaborate as owner- 
ship itself, nevertheless the railroads are still under 
the management of experts and ready to meet the 
demands of changing commercial conditions. In 


* Pratt, E. A. State Railways, London, 1907, p. 4. 
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America we are entering upon an epoch of railroad 
control and rate determination whose conclusion 
ought to take the country far toward the adjustment 
of the problem, since settlement complete and final 
is impossible in a country where conditions are con- 
stantly changing. 

The passage of the Transportation Act, 1920, 
marked a great forward step in the regulation of 
American railroads, and the first year of its opera- 
tion proved the wisdom of many of its provisions. 
The extension of the powers of the Interstate Com- 
merce Commission, as noted in the last chapter, gave 
rise to disputes with the state commissions as to the 
power to fix intrastate rates and fares; and these 
disputes are now (1921) in process of adjudication. 
Railroad wages were adjusted equitably in July, 
1920, by the United States Railroad Labor Board, 
established under the Transportation Act with head- 
quarters in Chicago as a permanent tribunal for 
the adjustment of labor difficulties arising between 
the carriers and their employes, and operating with 
marked success during the first year of its existence. 
The Interstate Commerce Commission, enlarged to 
a membership of eleven, began to function under its 
added responsibilities with due regard to the best 
interests of carriers, shippers and the public; and 
with the incoming of a new President and Congress 
in March, 1921, and a more favorable state of public 
opinion toward the transportation companies, it was 
generally felt that a new era of railroad develop- 
ment and prosperity in the United States has been 
auspiciously opened. 
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QUIZ QUESTIONS 


INTRODUCTION 


Pages 11-26 


What part has the frontier played in American 
history ? 

What are the effects of transportation on the de- 
velopment of commerce? 

How does a break in transportation develop 
cities? 

Show the difference in the development of the 
railroad in the United States and in Europe. 
How have natural resources contributed to the 


- development of railways in the United States? 


In what way has the rivalry of trade centers con- 
tributed to the growth of railroads? 
Give the four causes for the development of 
transportation in the United States. 
Enumerate some of the statistics showing the de- 
velopment of the railroad. 
What are the results brought about by the rail- 
roads? 
How does railway transportation differ from 
other forms of business? 
What is a railway? 
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RAILWAY TRANSPORTATION 


PART I 
The Growth of Railroads Since 1825 
| CHAPTER I 


THE EARLY PERIOD .OF RAILROAD BUILDING 
Pages 29-41 


What are the periods in the history of American 
railroads? | 
What part has the canal played in the develop- 
ment of transportation in America? 


What checked the development of canals in 1837, 
and why? 


Discuss the early history of railway building. 
Trace the evolution of the rail. 

Why were short line roads first constructed? 
Describe the early history of the Pennsylvania 
Railroad. 

Summarize the railroad building of the first 
period. 

Show the attitude of the public toward railroad 
construction. | 


CHAPTER I 
THE MIDDLE PERIOD OF RAILROAD HISTORY. 


Pages 43-55 


What two significant events mark the beginning 
and end of the second period? 
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Describe the competition of the railroad with the 
canal. 
Why was there so little legislative control? 


How did the land grant policy affect the growth 
of railroads? ‘ ee es 
Give the reason for the rate wars of the decade 
1870. 

What was the origin of the Grange societies and 
the so-called Granger legislation. 

Trace the attempts at federal legislation regu- 
lating railroad rates. 

Give the names and dates of establishment of the 
transcontinental lines. 


CHAPTER Tt 
THE PERIOD OF CONSOLIDATION 
Pages 57-72 


What were the economic conditions at the open- 
ing of the third period ? 

Why were railroad rates reduced? 

What were the main features of the interstate 
commerce act of 1887? 

How was the act modified by court decisions? 
What were the features of the Elkins bill of 
1903? 

Describe the movement toward consolidation of 
railways. 

What is the basis of the consolidation? Why? 
Summarize the characteristics of the period. 
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PART II 
Organization and Financiering 


CHAPTER I 
INCORPORATION AND CAPITALIZATION 
Pages 75-88 


Give figures showing the vastness of the railway 
interests. 

What is a corporation? 

What advantages does a corporation have over a 
partnership as a form of organization? 

What are the three groups of corporation laws? 
What is a corporate charter? 

Describe the function of a promoter. 

Give some examples of the pay of promoters. 
What is the difference between a speculator and 
an investor? 

What is a survey? 


. Discuss three theories of capitalization. 
. What is the present attitude toward corporate 


organizations? 


CHAPTER II 
FORMS AND AGENCIES OF CAPITALIZATION 
Pages 89-101 


What is the difference between a stock and a 
bond? 
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Define the different forms of stock shares. 

Upon what does the value of a bond depend? 
Knumerate and describe the different kinds of 
railroad bonds. 

What function does a trust company perform in 
financing a railroad enterprise? 

What part does an underwriter play in selling 
bonds? 

What is a receiver’s certificate? 

Why is a railroad in the hands of a receiver a 
dangerous competitor? 


CHAPTER TT 
METHODS OF CONSOLIDATION 
Pages 103-121 


What explanation can be given of the consoli- 
dation of railroads? 

How can control of a railroad property be se- 
cured? 

Describe and give instances of control by lease. 
What is a holding company? 

What are the great railroad systems of the 
United States, what railroads constitute them? 
To what extent has consolidation of railroads 
been carried in the United States? 
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PART III 
The Operation of Railways 
CHAPTER 1 


GENERAL ADMINISTRATION 
Pages 125-148 


What is the difference between the three types of 
organization spoken of in the text? 

What are the three methods of apporting the 
work of departments? 

Describe the division of work in a railroad or- 
ganization ? 

What danger is there in the centralization of 
authority ? 

Indicate the differences in the organization of the 
Chicago and Alton, Erie, Illinois Central and the 
Pennsylvania. 

Describe the organization of a railroad division. 
What is the method of handling freight trains? 
How many men are employed by the railways of 
the country? 

Discuss the policy of purchasing or manufactur- 
ing supplies. 


. What are the requirements for admission to the 


railroad service? 

What provisions have been made for the edu- 
cation and training of railway employees? 

What methods have been adopted by the rail- 
roads to encourage interest and length of 
service? 
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CHAPTER If 
MAINTENANCE OF WAY 
Pages 149-180 


What is the present policy regarding railroad 
grades and right of way? 

What change has taken place in train mileage 
and ton miles in railway operation? 

What have grades to do with railway operation? 
Discuss fully. 

Contrast the Erie and Pennsylvania in the mat- 
ter of construction policy. 

What are the three classes of railroad construc- 
tion? Discuss fully. 

Enumerate and discuss the items in construction 
cost. 

Describe ‘‘permanent way.”’ 

Why is ballast used in railway construction? 
How are ties used? What are the disadvantages 
of the steel tie? 


. Describe the T rail? 
. What are the two different types of railroad sig- 


nals and how do they differ? 


. Describe the block signal system. 
. What are the three methods of telegraph dis- 


patching? 


. Describe the organization of a department of 


maintenance of way as recommended by the 
American Railway Engineering and Mainte- 
nance of Way Association. 
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CHAPTER III 
MOTIVE POWER AND ROLLING 8TOCK 
Pages 181-214 


What is a locomotive? 
What is the principle of the compound cylinder? 


What advantages are there in the use of the com- 
pound locomotive? 

Describe the different types of locomotives. 
Describe the newer type of electric locomotive. 
How does the Forney type differ from the loco- 
motive generally used? 

What determines the tonnage a locomotive can 
move? 

What is meant by rating locomotives? 

How does a grade affect the rating of a loco- 
motive? 


. Can momentum be counted as a factor in deter- 


mining rating? Give reasons for answer. 


. Should rating be determined by number of cars 


or by weight? Why? 


. What indirect savings have resulted from the use 


of tonnage ratings in operation? 


. What are the four tests of coal as a fuel? 
. What has been done to solve the question of 


water for locomotive purposes? 


. How do the expenses of repairing locomotives 


vary and why? 


. What is meant by pooling engines? 
. Describe the newer passenger cars and safety 


devices now used. 


10. 
. Describe a freight terminal. 
12. 
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CHAPTER IV 
THE FREIGHT SERVICE 
Pages 215-234 


What is the relation of passenger and freight 
earnings? 

Present the argument for the use of large cars 
for the freight service. 

How is freight classified and why? 

Describe the method of moving freight. 

What is the manifest system? 

Why should freight trains be run as extras 
rather than on regular schedule? 

What has been the reason for the development of 
fast freight lines. 

What is the method of operating refrigerator 
cars. 

What are the reasons for the decline of freight 
ear performance? 

What is a freight clearing house? 


What is objectionable as a matter of policy to 
the leasing of terminals? 
CHAPTER V 
Passenger, Express and Mail Service 


What is the extent of the passenger business 
carried by railroads? 
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In what respects does the business differ from 
the freight traffic? 

Enumerate the bureaus in a passenger depart- 
ment. 

What are the different kinds of passenger traffic? 
Name and define the different kinds of tickets. 
How are ticket sales audited? 

Compare the methods of handling baggage with 
those used in Hurope. 

On what basis are the mails carried and paid for? 
What are the general terms of contracts made 
between express companies and railroad com- 
panies? 


. On what basis do the railways pay for the Pull- 


man service? 


. What is the difference between the old and late 


methods of heating and lighting trains? Dis- 
cuss in some detail. 


. Is there any economic basis for fast trains? How 


do they increase traffic? 

How does the competition of trolley lines affect 
the railroad passenger business? 

What are the essential features of a passenger 
terminal? 


CHAPTER VI 


Accounting and Statistics 


What is the purpose of an accounting system 
and why are statistics essential to the manage- 
ment of a railroad? 

What is essential to know in railroad operation? 
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What should the investor know regarding the 
railroad he is interested in? 

What should a railroad report cover? 

Define income account. 

What is a balance sheet? 

What is the right principle regarding charges 
to capital account? 

What should a railroad report show from the 
point of view of the investor? 

What is a ton mile? 


. Define the term train mile. 
. How are the two units ton mile and train mile 


applied to a railroad report? 


. What are the four classes of operating expenses? 
. What is meant by prorating of costs? 
. How far can ton mile costs be used to determine 


rates? 


CHAPTER VII 
Publicity 


What is publicity? 

What are the advertising methods used by the 
passenger departments? 

Describe the work of the industrial commissioner. 
How are town sites located? 

Is there a system of railroad taxation in the 
United States? Give reasons for answer. 

What are the three stages through which the 
taxation of railroads has passed? 

How successful has been the valuation of rail- 
road properties by tax commissions? 


So. 


eo, SS? 


RAILWAY TRANSPORTATION 


Describe the gross earnings tax. 

To what extent does the taxation of railroads 
vary? 

. What changes have taken place in the relation 
of railroads to employees? 


PART IV. 
The Relation of the Railroad to the Public 
CHAPTER I 


THE RATE QUESTION. 
Pages 297-316 


What is the difference between the view of a rail- 
road regarded privately and as a social agent? 
What is meant by the law of increasing returns 
and how does it apply to a railroad? 

What is the relation of expense of operation to 
traffic carried? 

What are some of the bases upon which a fair re- 
turn may be allowed upon the valuation of a rail- 
road? Are these satisfactory? Give reasons for 
answer. 

What are the limits between which rates can be 
determined ? 

Name some of the theories of rates. 

What is the cost theory? 

What is the postal service theory of rates? 
Discuss the value of service theory. 

. What is the taxation theory of rates? 

. What is the basis of the ‘‘what the traffic will 
bear’’ theory of rates? 
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. What is meant by classification of freight? 

. What is a tariff? 

. What is meant by a basic rate? 

. How does water competition affect the deter- 


mination of rates? 


. What is meant by common point territory? 
. What is meant by discrimination? 
. What is the difference between freight and pas- 


senger rates? 


. What is meant by an equitable rate? 
. What is the attitude of the courts regarding the 


basis of rates? 


CHAPTER JI 


STATE AND FEDERAL REGULATION 
Pages 317-354 


What is the meaning of the term regulation? 
What are the different types of regulation fol- 
lowed in United States and Europe? 

What are the arguments in favor of private 
management and direction? 

Describe the development of regulation of rail- 
ways in England. 

What has been the course of regulation in the 
United States? 

In what way was the Interstate Commerce Com- 
mission Act supplemented by the Anti-Trust Act 
of 1890? 

Give the main features of the Hepburn Act. 
What are the main features of the Transporta- 


tion Act? 
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In what way is the Commission limited? 


. What bearing has the Minnesota case on the de- 


termination of rates by legislation? 


. In what respect are the interests of shippers and 


railroads the same? 


CHAPTER III 
CONCLUSION. 


Pages 355-369 


Summarize the part played by the railway in the 
development of the economic history of America. 
In what sense has this history been one of ad- 
justment? 

Why is executive regulation of railroads likely 
to supersede legislative and judicial regulation? 
What is the difference between the attitude of 
the French and the English in the matter of exe- 
cutive regulation? 

Why have the Prussian Councils and the Massa- 
chusetts Commission been successful in dealing 
with the regulation of railroads? 

What part has public opinion played in the regu- 
lation of railroads in the United States? 

Have the railways met the public in this matter? 
Give reasons for answer. 

Upon what fundamentals must a solution of the 
railroad regulation question be based? 
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